
P HYS I C S LETTE RS B 

EDITORS 

G.F. BERTSCH 
EAST LANSING, MI  

M. DINE 
NEW YORK, NY 

R. GATTO 
GENEVA 

H. GEORGI 
CAMBRIDGE, MA 

P.V. LANDSHOFF 
CAMBRIDGE 

C. MAHAUX 
LIEGE 

L. MONTANET 
GENEVA 

J.P. SCHIFFER 
ARGONNE, IL 

R.H. S IEMSSEN 
GRONINGEN 

K. WINTER 
GENEVA 

V O L U M E  239, 1990 

NORTH-HOLLAND AMSTERDAM 





















































































































































































































































































































































































































































































































V l I. 144 

Meson Full Listings 
J/~(15)= J / ~ ( 3 0 9 7 )  

F(K*(892)0K~(143010 + c.c.)/rtotal rm/ r  
VALUE (units i0 4) EVT5 DOCUMENT ID TEEN COMMENT 

674-26 40 VANNUCCI 77 MRK1 e + e 
~r+ ~r -  K +  K - 

r (wg*(892)K + c.c. ) /Ftota I r l : / r  
VALUE (units lO 4) EVT5 DOCUMENT ID TEEN COMMENT 

534-144-14 580 ± 140 BECKER 87 MRK3 e + e -  ~ hadrons 

r (~ f2(1270))/rtotal r :2 /r  
VALUE (units 10 -3) EVTE DOCUMENT ID TEEN COMMENT 

4.14-0.4 OUR AVERAGE 
4 . 3 ± 0 2 ± 0 6  5860 AUGUSTIN 89 DM2 e + e -  
4 .0±0.6  AUGUSTIN 86 DM2 J / O  ~ hadrons 
4 . 0 ± 1 6  70 BURMESTER 77D PLUT e + e -  
• • • We do not use the following data far averages, fits, limits, etc. • • • 

1 9 ± 0 , 8  81 VANNUCCI 77 MRK1 e + e  - ~  2(~r+Tr )~r 0 

F ( K + K * ( 8 9 2 )  - + c . c . ) / r t o t a  I r 1 3 / r  

VALUE (units 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

3.8 4-0.7 OUR AVERAGE Error includes scale factor of 2.0. See the ideogram below. 
5 .26±0,13±0.53 COFFMAN 88 MRK3 J / t~  ~ K ± KO 5 ==-,  

K + K 7r 0 
2.6 ± 0 6  24 FRANKLIN 83C MRK2 J/~!, ~ K + K -  ~r 0 

3.2 ±0 .6  48 VANNUCCi 77 MRK1 J /~ '  ~ K ± KOs~: 
4.1 ±1.2  39 BRAUNSCH... 76 DASP J/~? K ± X 

WEIGHTED AVERAGE 
3.8 4- 0.7 (Error scaled by 2.0)  

X 2 

; . . ~ . ~  . . . .  COFFMAN 88 MRK3 7,1 
. . . .  FRANKLIN 83C MRK2 4.1 
. . . .  VANNUCQ 77 MRK1 1.0 
. . . .  BRAUNSCH... 76 DASP 0.1 

12.2 
, (Conf ldence Level  = O.OO71 

4 8 10 

F ( K + K * ( 8 9 2 )  . . . . .  ) / [ t o t a l  (units 10 3) 

F ( K 0 ~ ' ( 8 9 2 )  0 + (:;-(;-)/[total r : 4 / r  

VALUE (units 10 "-31 EVT5 DOCUMENT ID TEEN COMMENT 

3.7 4-0.8 OUR AVERAGE Error includes scale factor of 2.1. 
4 .33±0.12±0.45 COFEMAN 88 MRK3 J / ~ 3 ~  K ± K O ~ r  :F 

27 ±0.6 45 VANNUCCI 77 MRK1 J/~/: K ± KO 5 ~rq- 

F(KOK*(892) 0 + c.c. ) / r (g+K*(892)  - + C.C.) r~ / r t3  
VALUE DOCUMENT tD TEEN COMMENT 

0.824-0.054-0.09 COFFMAN 88 MRK3 J ~  K K * ( 8 9 2 )  
+c,c. 

r (~0~O)/r tota  I r ls / r  
VALUE (units t0 3) EVT5 DOCUMENT ID TEEN COMMENT 

3.44-0.3±0.7 509 AUGUSTIN 89 DM2 e + e-  

r (b1(1235)4-  7r :F ) / r t o ta l  q G / r  

VALUE (units 10 4) EVTE DOCUMENT ID TEEN COMMENT 

304-5 OUR AVERAGE 
3 1 ± 6  4600 AUGUSTIN 89 DM2 e + e 
2 9 ± 7  87 BURMESTER 770 PLUT e + e 

r (~  K4- K °  l r  :F) /g to ta l  1-17/r 

VALUE (units 10 41 EVTE DOCUMENT ID TEEN COMMENT 

29.54-1.44-7.0 879 ± 41 BECKER 87 MRK3 e + e-  ~ hadrons 

F (/:11(1235/07r 0)/Ftotaq r ts / r  
VALUE (units 10 41 EVT5 DOCUMENT ID TECN COMMENT 

23±34-5  229 AUGUSTIN 89 DM2 e + e -  

r (¢K*(892)K + c.c.)/Ftota I 
VALUE (units 10 4 ) EVT5 

20.44-2.8 OUR AVERAGE 
20 .7±2 .4±3 .0  
20 ±3 ±3 lS5 ± 80 

r (c~ K K ) / r t o t a  I 

VALUE (units 10" 4) EVTS 

19 4- 4 OUR AVERAGE 
19.8± 2 .1±3.9  
16 ± 1 0  22 

r19/r 

FALVARD 88 DM2 J/~'~ ~ hadrons 
BECKER 87 MRK3 e + e - ~  hadrons 

r20/r 
DOCUMENT 10 TEEN COMMENT 

8 FALVARD 88 DM2 J / O  ~ hadrons 
FELDMAN 77 MRK1 e + e -  

8Addition o f ~ K  + K -  and ~ , K 0 ~  branching ratios. 

r(wf2(1720) ~ ~ K K ) / F t o t a  I r21/r 
VALUE (units 10 4) DOCUMENT ID TECN COMMENT 

4 .8+1 .1±0 .3  9,10 FALVARD 88 DM2 J/~# ~ hadrons 

9Includes unknown branching fraction f2(1720) ~ K K .  

10Addition of f2(1720) ~ K + K -  and f2(1720) ~ K 0 A  ~0 branching ratios. 

r ( ~ 1 ) )  / r t o t a  I r 2 2 / r  

VALUE Curets 10 3) DOCUMENT ID TEEN COMMENT 

1.11:t=0.084-0.20 COFFMAN 88 MRK3 e + e-  ~ 3~T~? 

r ( ~ 2 ( ~  -+ ~ - - ) ) / F t o t a  I r23 / F 

VALUE (units l0 4) DOCUMENT ID TEEN COMMENT 

16 .0 i l . 0 :E3 .0  FALVARD 88 DM2 J / ~  ~ hadrons 

r ( A ( 1 2 3 2 )  + +  # T r -  ) / r to ta  I F24 / F 

VALUE Curets 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

L5a±0.234-0 .40 332 EATON 84 MRK2 e + e-  

r ( ~ K K ) / r t o t a l  r 2 5 / r  

VALUE (um'ts i0 41 EVTS DOCUMENT ID TEEN COMMENT 
14.84-2.2 OUR AVERAGE 
14.6±0.8J_2.1 11 FALVARD 88 DM2 J/~/3 ~ hadrons 
18 ± 8  14 FELDMAN 77 MRK1 e + e  

11 Addition of q~K + K and ~ K 0 ~  branching ratios. 

r ( ~ f 2 ( 1 7 2 0 ) - - ~  ~ K K ) / F t o t a  I r 2 6 / r  

VALUE (units 1o ~ 4) DOCUMENT ID TEEN COMMENT 

3.6±  ,24-0.6 12,13 FALVARD 88 DM2 J/~? ~ hadrons 

12 Including interference with f£(1525). 

13Includes unknown branching fraction f2(17201 ~ K K .  

r(p#~)/rtotal r27/r 
VALUE (units 1o 3) EVT5 DOCUMENT ID TECN COMMENT 
1.304-0.25 OUR AVERAGE Error includes scale factor of 1.3. 
1 1 0 ± 0 1 7 ± 0 1 8  486 EATON 84 MRK2 e + e 
1 6 350.3 77 PERUZZl 78 MRK1 e ~- e -  

F ( A ( 1 2 3 2 ) + +  ~ ( 1 2 3 2 )  - ) / r t o t a  I F28 /F  

VALUE (units 10 3) EVTS DOCUMENT ID TEEN COMMENT 

L104-0.094-0.28 233 EATON 84 MRK2 e + e-  

r (T(1385)- E(1385) + (or  c .c . ) )  / r to ta l  r29 / r 
VALUE (~nits 10 3) EVT5 DOCUMENT ID TECN COMMENT 

1.034-0.13 OUR AVERAGE 
1.00+0.04±0.21 631 d_ 25 HENRARD 87 DM2 e + e-  - -  T ' -  
1 .19±0.04±0.25 754 4- 27 HENRARD 87 DM2 e + e ~ E * +  
0 .86±0.18±0.22  56 EATON 84 MRK2 e + e - ~  Z * -  
1 .03±0.24±0.25 68 EATON 84 MRK2 e + e  - ~  :E * +  

F ( p # r / ( 9 5 8 ) ) / F t o t a  I r 3 0 / r  

VALUE (units 10 31 EVTE DOCUMENT ID TEEN COMMENT 
0.9 4-0.4 OUR AVERAGE Error includes scale factor of  1.7. 
0 .68+0.234-017 19 EATON 84 MRK2 e + e 
1,8 ± 0 6  19 PERUZZI 78 MRK1 e + e -  

r (e f~ (1525)) / rtota, r31/r 
VALUE (units 10 4) EVT5 DOCUMENT ID TEEN COMMENT 
8 4-4 OUR AVERAGE Error includes scale ~-actor of 2.7. 

1 2 . 3 ± 0 6 ± 2 . 0  14,15 FALVARD 88 DM2 J / ~  ~ hadrons 
4 .8± 1.8 46 14 GIDAL 51 MRK2 e + e -  

• • • We do not use the following data for averages, fits, limits, etc. • • • 

4 . 6 ± 0 5  AUGUSTIN 86 DM2 J/~!~ ~ hadrons 

14Re-evaluated using B(f~(1525) ~ K K )  = 0.718. 

15 Including interference with f2(1720). 

r (e~r+ ~r-)/I-tota I r32/r 
VALUE (units 10 3) EVT5 DOCUMENT ID TECN COMMENT 

0.784-0,10 OUR AVERAGE 
0.78±0.03±0,12  FALVARD 88 DM2 J / ~  ~ hadrons 
0.75±0.16 AUGUSTIN 86 DM2 J / ~  ~ hadrons 
2.1 ± 0 9  28 FELDMAN 77 MRK1 e + e -  



.See key on page IV. 1 

Vli.145 

Meson Full Listings 
J /~ ( IS )  = J / ~ ( 3 0 9 7 )  

l ( @ K± K% =~ ) / r tota, r~3/r 
VALUE (units 10 -4)  EVTS DOCUMENT ID TECN COMMENT 

7.2:t:0.9 OUR AVERAGE 
7.440.9=1:1.1 FALVARD 88 DM2 J / O  ~ hadrons 
7 4-0.69-1.0 163 + 15 BECKER 87 MRK3 e + e -  ~ hadrons 

r (~ 7/) / rtota, r3~Ir 
VALUE (units 10 -3) EVTS DOCUMENT ID TECN COMMENT 
0.714=t=0.030 OUR AVERAGE 
0.661+0.0459-0.078 COFFMAN 88 MRK3 e + e -  ~ K + K -  ~/ 
0.72 ±0.03 ,10.01 330 AUGUSTIN 86 DM2 J/ tb ~ hadrons 

I- (u,' f l ( 1 4 2 0 ) ) / r t o t a  I r 3 5 / r  

'VALUE (units 10 4) EVT5 DOCUMENT IO TEEN COMMENT 

6"8+1"9±1"7--. 1~+31"-26 BECKER 87 MRK3 e + e - -  hadrons 

F ( = - ( 1 5 3 0 ) -  - - + ) / r t o t a l  r s o l r  

VALUE (units 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

0.59±0.09=1:0.12 75 9- 11 HENRARD 87 DM2 e + e- 

IF ( p  K -  ~ ( 1 3 8 5 ) O )  / F t o t a ,  r 3 7 / r  

VALUE (units 10 -3) EVTS DOCUMENT tO TEEN CO MM_ENT 

0.51=t=0.26=1:0.18 89 EATON 84 MRK2 e + e -  

lF (w ~r 0 ) / r t o t a  I r 3 8 / r  

VALUE (units 10 -3)  DOCUMENT tO TEEN COMMENT 

0.482:EO.O19:EO.064 COFFMAN 88 MRK3 e + e-  ~ ~ ~r + ~r- 

r ( ¢ ¢ ( 9 5 8 ) ) / r t o t a l  r 3 9 / r  

VALUE (units 10 3) CL% EVT$ DOCUMENT ID IECN COMMENT 
0.38 +0.04 OUR AVERAGE Error includes scale factor of 1.6. 
0.3089-0.0349-0.036 COFFMAN 88 MRK3 eg- e 

K + K -  ,l ! 
0.40 9-0.0259-0.01 177 AUGUSTIN 86 DM2 J / ~  

hadrons 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

<1.3 90 VANNUCCI 77 MRK1 e + e -  

r (~ f 0 ( 9 7 5 ) ) / r t o t a  I r4olr 
VALUE (units I0 4) EVTS DOCUMENT IP TEEN COMMENT 
3.2±0.5 OUR AVERAGE Error includes scale factor of  1.3. See the ideogram below. 

88 DM2 J / ~  ~ hadrons 
86 DM2 J / O  ~ hadrons 
81 MRK2 e + e -  

4.6 J_ 0.4 + 0.8 16 FALVARD 
3.14-0.6 16 AUGUSTIN 
2.69-0.6 50 16 GIOAL 

16Assuming B(f0(975 ) ~ 7rTr) = 0.78. 

WEIGHTED AVERAGE 
3.2 ± 0 .5  (Error sca led by 1.3) 

X 2 

AUGUSTIN 86 DM2 0.0 
GIDAL 81 MRK2 0.9 

(Con [ idence  Level  = 0.176) 
| 

0 2 4 6 8 10 

r(efo(975))/rtotal (units lo -4) 

r (-(1530) 0 ~ )  / rtotal r41/r 
VALUE (units 10 3) EVT5 DOCUMENT /D TEEN COMMENT 

0.32:EO.12:EO.07 24 ± 9 HENRARD 87 DM2 e + e -  

r ( Z ( 1 3 8 5 ) -  Z-+ (o r  c . c . ) ) / r t o t a  I r 4 2 / r  

VALUE (units 10 3) EVT5 DOCUMENT ID TECN COMMENT 
0 . 3 1 + 0 . 0 5  O U R  AVERAGE 
0.309-0.034-0.07 74 9- 8 HENRARD 87 DM2 e ÷ e -  ~ :E* 
0.34-50.044-0.07 77 9- 9 HENRARD 87 DM2 e + e ~ T * +  
0.294-0.119-0.10 26 EATON 84 MRK2 e + e  ~ T * -  
0.319-0.119-0.11 28 EATON 84 MRK2 e + e -  ~ Z*9- 

r(p~)/r,ota, r43/r 
VALUE (units 10 3) DOCUMENT IO TEEN COMMENT 

0 . 1 9 3 + O . O 1 3 + O . O 2 9  COFFMAN 88 MRK3 e + e-  ~ 7r + ~ -  T/ 

r (w~/(958))/rtotal r44/r 
VALUE (units 10 -3) DOCUMENT ID TECN COMMENT 

0.166:EO.O17=EO.019 COFFMAN 88 MRK3 e + e-  ~ 3 ~  

r ( ~  f 0 ( 9 7 5 ) ) / r t o t a l  r 4 5 / r  

VALUE (units 10 4) DOCUMENT ID TECN COMMENT 

1.41/:0.274-0.21 17 AUGUSTIN 89 DM2 e + e -  

1?Assuming B(f0(975 ) ~ ~Tlr) = 0.78. 

r ( p ~ / ( 9 5 8 ) ) / r t o t a l  r 4 6 / r  

VALUE (units i0 -3 ) EVTS DOCUMENT ID TEEN COMMENT 
0.096±0.018 OUR AVERAGE E r r o ~ c ~ - e  facto~of 1.2. 
0.1149-0.014:E0.016 COFFMAN 88 MRK3 J / ~  ~ 7r + ~r- r /  
0 .078±0 .017 i0 .012  18 AUGUSTIN 86 DM2 J / ~  ~ hadrons 

r ( ¢  f 1 ( 1 2 8 5 ) ) / r t o t a  I r . 7 / r  

VALUE (units 10 4) EVTS DOCUMENT ID TEC N COMMENT 
0.8:1:0.5 OUR AVERAGE Error includes scale factor of 2.2. 
0.6 4-0.29-0.1 16 9- 6 BECKER 87 MRK3 e + e -  ~ hadrons 
1.779-0.49-0.25 10 AUGUSTIN 86 DM2 J/d~ ~ hadrons 

r(p~¢)/rtotal r48/r 
VALUE (units 10 -4 ) DOCUMENT ID TECN COMMENT 

0.45±0.13:1:0.07 FALVARD 88 DM2 J / O  ~ hadrons 

r (a2(1320) : i :  ~ -~ : ) / r to ta l  r 4 9 / r  

VALUE (units 10 -4)  C L ~  DOCUMENT ID TEEN COMMENT 

<43 90 ~ .  76 DASP e + e  - 

r (K~(1430)  + c.c.)/rtotat r5o/r 
VALUE (units lO 4) CL % DOCUMENT ID TEEN COMMENT 

<40 90 VANNUCCI 77 MRK1 e + e - ~  KOK~ 0 

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<66 90 BRAUNSCH... 76 DASP e + e-  ~ K~-K,;  4- 

r ( K ~ ( 1 4 3 0 ) °  K ~ ( 1 4 3 0 ) ° ) / r t o t a l  r ~ l / r  

VALUE (units 10-4) CL% DOCUMENT ID TEEN COMMENT 

<29 90 VANNUCCI 77 MRK1 e + e -  
T + ~ - K + K -  

r ( K * ( 8 9 2 ) °  ~ ' ( 8 9 2 ) 0 ) / r t o t a l  r 5 2 / r  

VALUE (units 10 4) EL% DOCUMENT ID TEEN COMMENT 

<5 90 VANNUCCI 77 MRK1 e + e 
7r+ Tr- K +  K 

r ( ~  f 2 ( 1 2 7 0 ) ) / r t o t a l  r 5 3 / r  

VALUE (units 10 4) CL% DOCUMENT ID TECN COMMENT 

<3.7 90 VANNUCCI 77 MRK1 e + e -  
7r+ Tr K +  K 

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<4.5 90 FALVARD 88 DM2 J/tO ~ hadrons 

r ( p ~ p ) / r t o t a  I F54 /F  

VALUE (units 10 3) CL% DOCUMENT ID TECN COMMENT 

<0.31 90 EATON 84 MRK2 e + e -  ~ hadrons .y 

r(ev(1440) ~ d)r/lrlr)/rtotal rss/r 
VALUE (units 10 -4)  C L ~  DOCUMENT ID TEEN COMMENT 

<2.5 90 18 FALVARD 88 DM2 J/t / ,  ~ hadrons 

18Includes unknown branching fraction ,1(1440) ~ ~lTrTr. 

r (~ f£(1525))/I-tota I rss/r 
VALUE (units 10 4) CL% DOCUMENT ID TEEN COMMENT 

<2.2 90 19 VANNUCCI 77 MRK1 e + e -  
7r+ ~ 7rO K +  K -  

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<2.8 90 19 FALVARD 88 DM2 J/~# ~ hadrons 

19 Re-evaluated assuming B(F£(1525) ~ K K )  0.713. 

r ( Z (  1385)0  A--)/I-total r s 7 / r  

VALUE (units i0 -3) C L ~  DOCUMENT IO TEEN COMMENT 

<0.2 90 HENRARD 87 DM2 e + e -  

F ( A ( 1 2 3 2 )  + ~ )  / r to ta l  r 58  / r 

VALUE (units lO 3) CLe/~ DOCUMENT ID TEEN COMMENT 

<0.1 90 HENRARD 87 DM2 e + e -  



V11.146 

Meson Full Listings 
J/~b(1S)= J / ~ h ( 3 0 9 7 )  

F(TOA) IFtota, 
VALUE (units 10 4) C L ~  DOCUMENT ID 

<0•9 90 HENRARD 

r (@~r°)/rtotal 
VALUE (units 10 -4) EL% DOCUMENT ID 

<0.068 90 COFFMAN 

r (2(~ + ~ -  ) =O)/rtotal 
VALUE EVT5 DOCUMENT ID 
0.03424-0.0(}31 OUR AVERAGE 
0.0325 ± 0.049 46055 AUGUSTIN 
0.0317±0.0042 147 FRANKLIN 
0.0364±0.0052 1500 BURMESTER 77D PLUT e + e-  
0.04 ±0.01 675 JEAN-MARIE 76 MRK1 e + e-  

r (3(=+ = - )  ~ O ) / r t o t a l  
VALUE EVT5 DOCUMENT ID TEEN COMMENT 
0.0294-0.006 OUR AVERAGE 

r59/1- 
TEEN COMMENT 

87 DM2 e + e -  

r6o/r 
TEEN COMMENT 

88 MRK3 e + e-  ~ K + K -  ~r 0 

F61/F 
TECN COMMENT 

89 DM2 e + e 
83C MRK2 e + e-  ~ hadrons 

{-62/{- 

0.028±0.009 11 FRANKLIN 83C MRK2 e + e ~ hadrons 
0.029±0.007 181 JEAN-MARIE 76 MRK1 e+e  - 

r (~+ ~-- ~o)/i-tota I ro31r 
VALUE EVT$ DOCUMENT ID TEEN COMMENT 
0.01504-0.0015 OUR AVERAGE 
0,0149±0.0022 
0.015 :E 0.002 168 

r (=+ ~-  =o K + K -  )/{-total F64/F 
VALUE EVT5 DOCUMENT ID TEEN COMMENT 

0.0124-0.003 309 VANNUCCI 77 MRK1 e ± e- 

r (4(7r ± ~ - )  Ir 0 ) / r t o t a  I FosI{-  

VALUE (units 10 4) EVTS DOCUMENT I0~ TECN COMMENT 

904-30 13 JEAN-MARIE 76 MRK1 e+e  - 

F(~ + ~r- g + K-) / r tota I FoUr 
VALUE (units 10 4) EVT5 DOCUMENT ID TEEN COMMENT 

724-23 205 VANNUCCI 77 MRK1 e + e-  

r(K~)/rtot~l {-6ur 
VALUE (units 10 4) EVT5 DOCUMENT ID TECN COMMENT 

61 4-10 OUR AVERAGE 
55,2±12.0 25 FRANKLIN 83E MRK2 e + e  ~ K + K - ~  0 

78.0±21.0 126 VANNUCCI 77 MRK1 e + e -  ~ /~sKJ-~r :[  

r (p~,~+ ~-)/rtota~ r68/r 

EINSWEILER 83 MRK3 e + e 
FRANKLIN 83E MRK2 e + e 

VALUE (units I0 3) EVT5 DOCUMENT ID TEEN COMMENT 

6.0 4-0.5 OUR AVERAGE Error includes scale factor of 1.3. See tTe iTeogram below. 
6.46±0.174-0.43 1435 EATON 84 MRK2 e + e-  
3.8 &1.6 48 BESCH 81 BONA e + e  
5.5 ±0.6 533 PERUZZI 78 MRK1 e + e -  

WEIGHTED AVERAGE 
6.0 ± 0.5 (Error scaled by 1.3) 

v 

O 2 4 6 

r ( p # ~ r + ~ - ) / r t o t a l  (units 10 3) 

r (2(Ir+ lr ))/rtota I 
VALUE EVTS DOCUMENT ID TEEN COMMENT 

0.0044-0.001 76 JEAN-MARIE 76 MRK1 e + e 

I- (3(/1" + 7r-  ) ) /F to ta  I 

VALUE (units I0 4) EVTS DOCUMENT ID TECN COMMENT 

404-20 32 JEAN-MARIE 76 MRK1 e+e  - 

X 2 

• EATON 84 MRK2 1.0 
• BESCH 81 BONA 1.9 
- PERUZZI 78 MRKI 0.7 

k 3.8 
(Conf idence Level = 0.168) 

8 10 

{-69/F 

rzo/r 

I- (n#lr+ 7r-)/rtotal r n / r  
VALUE (units 10 -3) EVTS DOCUMENT ID TEEN COMMENT 

3.84-3.6 5 BESCH 81 BONA e ÷ e- 

r (TZ-)/FtotaP r72/r 
VALUE (units 10 3~ EVTS DOCUMENT ID TEEN COMMENT 
3.8 4-0.5 OUR A V E R A G E - -  
3.18±0.12±0.69 884 ± 30 PALLIN 87 DM2 e + e 

4.74--0.48±0,75 90 EATON 84 MRK2 e+e  - - -  zO'~ 0 

7.2 ± 7 8  3 BESEH 81 BONA e+e  - -  Z + Z  
3.9 ± 1 2  52 PERUZZI 78 MRK1 e + e - ~  z O ~  0 

F (2(?r + 7r - ) K + K - ) / r to ta I {-73/{- 

VALUE (units 10 4) EVTS DOCUMENT ID TEEN COMMENT 

314-13 30 VANNUCCI 77 MRKI e + e-  

F(P# 7r+Tr lrO)/rtotal r74/r 
Including p~?r + 7r- "r and excluding ~, q, ~7 t 

VALUE (units 10 3) EVT5 DOCUMENT ID TECN COMMENT 
2.3 4-0.9 OUR AVERAGE Error includes scale factor of 1.9. 
3.36±0•65±0.28 364 EATON 84 MRK2 e + e 
16 ±0.6 39 PERUZZI 78 MRK1 e + e-  

r(o~)Ir tota,  
VALUE (units 10 3) EVTS DOCUMENT 10 TEEN COMMENT 
2.164-0.11 OUR AVERAGE 
1.91±0.04±0.30 PALLIN 87 DM2 e -  e 
2.16±0.07±0.15 1420 EATON 84 MRK2 e ~ e-  
2.5 ±0.4 133 BRANDELIK 79c DASP e~ e 
2.0 ±0.5 BESCH 78 BONA e+e  
2.2 i 0 . 2  331 20 PERUZZI 78 MRK1 e + e 

20Assuming angular distribution (1+cos28). 

r (P~) / r (#+#  ) 
VALUE EVT5 DOCUMENT tD 

0.0514-0.02 2 0  21 WIIK 

21 Assuming angular distribution (l+cos20). 

r (PPTJ)/rtotal 
VALUE (units lO 3) EVTS DOCUMENT ID 
2.094-0.18 OUR AVERAGE 
2.03±0•13±0.15 826 EATON 84 MRK2 e + e -  
2.5 i l , 2  BRANDELIK 79c DASP e+e 
2.3 ±0.4 197 PERUZZl 78 MRK1 e + e -  

r(p~Tr-)/rtotal 
VALUE (units IO 3) EVT5 DOCUMENT /D 
2.00=I=0.10 OUR AVERAGE 
2.02 ± 0.07 ± 0•16 1288 EATO N 84 
1.93 ±0.07~0.16 1191 EATON 84 
1.7 ±0.7 32 BESCH 81 
16 ~12 5 BESCH 8~ 
2.16±0.29 194 PERUZZ' 78 
2.04±0•27 204 PERUZZ' 78 

F ( - -~- ) /Ctota I 
VALUE (units 1o 3) EVTS DOCUMENT ID 
1.8 ±0.4 OUR AVERAGE Error includes scale factor 

1.40±0.12±0.24 132 ± 11 HENRARD 
2.28±0.16±0.40 194 EATON 
3.2 ±0•8 71 PERUZZI 

WEIGHTED AVERAGE 
1.8 + 0 .4  (Error scaled by  1.8) 

TECN COMMENT 

75 PLUT e + e -  

MRK2 e + e ~ plr  
MRK2 e + e-  ~ #~r + 
BONA e+e  - ~  pTr- 
BONA e + e -  ~ pTr + 
MRK1 e+e  ~ pTr 
MRK1 e + e -  ~ #Tr + 

r75/r  

r75/r4 

r~61r 

rz7/r 

rzB/r 
TECN COMMENT 

of 1.8. See t ~  ~ m  below• 

87 DM2 e + e-  ~ E - ~  ---+ 
84 MRK2 e + e . . . .  ~ = =+ 
78 MRK1 e + e 

. . . . . . . .  HENRARD 87 DM2 
\ ~ v 2 z T " t ~  \ . . . . . . .  EATON 84 MRK2 

2 3 4 5 6 

X 2 

1,8 
1.4 
32 

6.5 
0 .039 )  

T(_--~)/Ftota I (units 10 3> 



See key on pace IV.1 

r (rift)/rtota I r ~ 9 / r  

~ALUE (units i0 2) DOCUMENT ID TECN COMMENT 

(I.184-0.09 BESCH 78 BONA e + e-  

F(AA-- ) / r to ta l  r g 0 1 r  

VALUE (units i0 3) EVT5 DOCUMENT ID TECN COMMENT 
1.35=1:0.14 OUR AVERA~" Error i n - - e - f a c t o r  o~ ~ .  
1.38:50.05±0.20 1847 PALLIN 87 DM2 e + e 
1.58±0.089-0.19 365 EATON 84 MRK2 e + e -  
2.6 ±1.6 5 BESCH 81 BONA e + e  - 
1.1 4-0.2 196 PERUZZI 78 MRKI e + e-  

I-(p~,~O)/rtota, rs~/r 
VALUE (units 10 -3) EVT5 DOCUMENT IO TECN COMMENT 
1.094-0.09 OUR AVERAGE 
i.13±0.094-0.09 685 EATON 84 MRK2 eg- e- 
l.4 ±0.4 BRANDELIK 79c DASP e + e- 
1.00±0.15 109 PERUZZI 78 MRK1 e + e -  

l- (AE- ~r + (or c .c . ) ) / r to taJ  r 8 2 / r  

VALUE (units i0 3) EVT5 DOCUMENT IO TECN COMMENT 
3-064-0.12 OUR AVERAGE 
0.90±0.06±0.16 225 ± 15 HENRARD 87 DM2 e + e-  ~ AZ  + ~r- 
1.11±0.06±0.20 342 ± 18 HENRARD 87 DM2 e + e ~ A Z -  ~r + 
1.53±0.17±0.38 135 EATON 84 MRK2 e + e -  ~ A~  + "~- 
1.38:50.21J_0.35 118 EATON 84 MRK2 e-- e -  ~ A Z -  ~7 + 

I - ( p K - - A ) / r t o t a  I r B ~ / r  

.VALUE (uMts l0 -3) EVT5 DOCUMENT ID TECN COMMENT 

0,89±0.074-0.14 307 EATON 84 MRK2 e + e- 

F ( 2 ( K  + K - ) ) / r t o t a  I r g 4 / r  

VALUE (units 10 4) DOCUMENT ID TEEN COMMENT 

74-3 VANNUECI 77 MRKI e + e 

F (p  K -  ~-0)/rtotal r s s / r  

.VALUE (units i0 3) EVT5 DOCUMENT ID TEEN COMMENT 

0.294-0.064-0.05 90 EATON 84 MRK2 e"  e 

IF(K + K - ) / r t o t a  I r g d r  

.VALUE (units i0 4) EVT5 DOCUMENT ID TEEN COMMENT 
2.37+031 OUR AVERAGE 
2.399-0.24±0.22 107 BALTRUSAIT..~5D MRK3 e + e-  
2.2 9-0.9 6 BRANDELIK 79C DASP e + e 

r(AX~°)/rtotal r 8 7 / r  

VALUE (units 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

0.224-0.054-0.05 19 ± 4 HENRARD 87 DM2 e + e- 

r (~r + ~-  ) / I - to ta  I r 8 8 / r  

VALUE (units io 4) EVTS DOCUMENT ID TEEN COMMENT 
1.4"/=1:0.23 OUR AVERAGE 
L58 i0 .20±0 .15  84 BALTRUSAIT..B5D MRK3 e + e-  
t.O :50.5 5 BRANDELIK 78B DASP e + e -  
1.6 ±1.6 1 VANNUCCI 77 MRK1 e+e - 

r (Ko K0)Irtota, r891r 
VALUE (units i0 4) EVT5 DOCUMENT IO TECN COMMENT 

1.01:1=0.16:1:0.09 74 BALTRUSAIT,,85D MRK3 e + e 

F ( A ~  + c . c . ) / r t o t a  I r 9 o / r  

VALUE (units i0 3) CL% DOCUMENT ID TECN COMMENT 

<O.15 90 PERUZZl 78 MRKt  e + e ~ A X 

r ( K ° s K ° ) / r t o t a l  rgl/r  
VALUE (units 10 -4 ) 

<0.052 

22 Forbidden by CP. 

CL% DOCUMENT ID TECN COMMENT 

90 22 BALTRUSAIT..~5£ MRK3 e + e-  

- -  R A D I A T I V E  D E C A Y S  - -  

r ( T T i c ( 1 5 ) ) / r t o t a r  r 9 2 / r  
VALUE EVTS DOCUMENT ID TECN COMMENT 

0.01274-0.0036 GAISER 86 CBAL J / ~  ~ ? X 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

seen 16 BALTRUSAIT..34 MRK3 J/ tb  ~ 2¢?  

r (7'K + cT- 2 'K0) / r t o ta l  

VALUE (units 10 3) DOCUMENT ID TECN COMMENT 

8.3±o.2±3a 23 ~ A T T . . ~ 6 S  ~ 3  J/~ - 4 ~  
234~r mass less than 2.0 GeV. 

r 9 3 / r  

V I 1 . 1 4 7  

Meson Full Listings 
J/th(1S) = J / t b ( 3 0 9 7 )  

,xCK. 

r ( 7 2 7 r + 2 ~ r - ) / r t o t a l  (units 10 - 3 )  

r ('7 f4 (2050) ) / r to ta~  

VALUE (units 10 -3) DOCUMENT ID TECN COMMENT 

2.7±0.54-0.8 34 BALTRUSA~T..~7 MRK3 J / ~  ~ ?~r + 7r- 

34Assuming branching fraction f4(2050) ~ 7rTr/ total = 0,167. 

L X2 

. . . . . . .  BISELLO BgB DM2 ~ -  
' ' ' ~ . . . . . . . .  BISELLO 89B DM2 3.7 

- • ' ~ . . . . . . . .  BALTRUSAIT... 86B MRK3 0.3 
. . . .  BURKE 82 MRK2 2.5 

I&--E 
m ~ (Conf idence Level = O.013) 

4 6 8 10 

r 9 9 / r  

r ( ~ ) / r t o t a l  rgdr 
VALUE (units 10 -3) DOCUMENT tD TEEN COMMENT 

61  -t-1.0 OUR AVERAGE 
5 .85±0 .3±105  24 EDWARDS 83B CBAL J/VJ ~ ~1~ + 7 r -  
7.8:51.29:2.4 24 EDWARDS 83B CBAL J / ~  ~ ~/21r 0 

24 Broad enhancement at 1700 MeV. 

r(`7n(144o) ~ ` T K K 1 r ) / r t o t a l  r g s / r  
VALUE DOCUMENT ID TECN COMMENT 
0.00484-0.0006 OUR AVERAGE 
0.00634-0.0014 25 WISNIEWSKI 87 MRK3 J / ~  ~ K K T r ?  
0.0040±0.0007±0.001 25 EDWARDS 82E CBAL J/ t# ~ K + K -  ~ 0 7  
0.0043±0.0017 25,26 SCHARRE 80 MRK2 e + e -  

25Includes unknown branching fraction 7/(1440) ~ K K ~ .  
26 Corrected for spin-zero hypothesis for T/(1440). 

r(̀ 7pp)/rtotal r g d r  

VALUE (units 10 -3) CL% DOCUMENT ID TECN COMMENT 
4.5 ±0.8 OUR AVERAGE 
4.7 ±0.3 ±0.9 27 BALTRUSAIT..B6B MRK3 J/ tb  ~ 47r'1 
3.75:51.0511.20 28 BURKE 82 MRK2 J/ tb ~ 47r7 

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<0.09 90 29 BISELLO 89B J/~b ~ 4~T" 7 i 

2747r mass less than 2.0 GeV. 
2841r mass less than 2.0 GeV, 2p 0 corrected to 2p by factor of 3. 
294~T mass in the range 2.0-25 GeV. I 

r (~ n'(958))/FLoral r97/r 
VALUE (units LO 3) EVTS DOCUMENT ID TECN COMMENT 
4.24-0.4 OUR AVERAGE 
4.1±0.3±0.6  BLOOM 83 CBAL e+e  - ~ 3 7 +  

hadrons ? 
4.6,10.4,10.65 EINSWEILER 83 MRK3 e+e  - - -  ~fT/Tr+Tr - 
4.74-0.3±0.9 EINSWEILER 83 MRK3 e ÷ e  ~ ?p0? 
2.9±1.1 6 BRANDELIK 79c DASP e9- e -  ~ 37 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

3.8±1.3 30SCHARRE 79B MRK1 e + e  ~ ? X  
3.4±0.7 SCHARRE 79B MRK1 e + e  - ~ 27r27 
2.4±0.7 57 BARTEL 76 CNTR e + e - ~  27p 

30 From the inclusive ? decay spectrum. 

r (`7 27r + 21r - )  / r to ta I r98 / r 

VALUE (units 10 3) DOCUMENT ID TECN COMMENT 
2.8 ±0.5 OUR AVERAGE Error includes scale factor of 1.9. See the ideogram below. 
4.32:50.144-0.73 31 BISELLO 89B DM2 J / ~  ~ 47r? I 
2.08±0.13±0.35 32 BISELLO 898 DM2 J/ Ib ~ 4~?  I 
3.05:50.08±0.45 32 BALTRUSAIT..B6B MRK3 J/~/, ~ 4Tr? 
4.85±0.45± 1.20 33 BURKE 82 MRK2 e + e -  

314~ mass less than 3.0 GeV. i 
3247r mass less than 2,0 GeV. I 
3347r mass less than 2,5 GeV, 

WEIGHTED AVERAGE 
2.8 4- 0 .5  (Error scaled by  1.9) 
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Meson Full Listings 
J/~(1S) = J/~b(3097) 

r (,-fo~)/rtota I Qoo/r 
VALUE (units 10 -3) EVTS DOCUMENT fD TEEN COMMENT 
1.59±033 OUR AVERAGE 
1.414-0.2 4-0.42 120 ± 17 BISELLO 87 SPEC e + e , hadrons -7 
1.76±0.09J_0.45 8ALTRUSAIT . .35C  MRK3 e + e ~ hadrons -~ 

r('Tr/(1490) ~ l 'p0p0) /Ftotal  Qol/r 
VALUE (units 10 3) DOCUMENT ID TEEN COMMENT 

1.364-0.38 35,36 BISELLO 89B DM2 J / ~  ~ 4~r~ 

35 Estimated by us f rom various fits. 
36 Includes unknown branching fraction to pO p 0  

I" ('7 f 2 ( 1 2 7 0 ) ) / F t o t a  I r l o 2 / r  

VALUE (units 10 "~3 ) EVT5 DOCUMENT tD TEEN CHG COMMENT 
1.38+0.14 OUR AVERAGE 
1 3 3 ± 0 . 0 5 ± 0 , 2 0  37 A U G U S T I N  87 DM2 J / O  ~ 77r + ~r 
1 .36±0 .09±0 .23  37 BALTRUSAIT . .~7  MRK3 J/g~ ~ "7~r ÷ ~T 
1.489-0.254-0.30 178 EDWARDS 82B CBAL e + e ~ 2~07  

2.0 J_0.7 35 A L E X A N D E R  78 P L U T  0 e + e 
1.2 J_0.6 30 38 BRANDEL IK  78B DASP e + e - -  

37Est imated using B(f2(1270 ) - -  7rTr)=0.843 J_ 0.012. The errors do not contain the 
uncertainty in the f2(1270) decay. 

38 Restated by us to take account of spread of  E l ,  M2, E3 transitions. 

r(i, f2(1720) ~ ~fKK-)/Ftota I rl03/r 
VALUE (units 10 4) EL% DOCUMENT ID TEEN COMMENT 

9 . 7 ±  1.2 OUR AVERAGE 
9 . 2 ± 1 . 4 ± 1 . 4  39 A U G U S T I N  88 DM2 J/ '~'  ~ "~K ÷ K -  

K 0 K 0 10 ,4±1 .2±1 .6  39 A U G U S T I N  88 DM2 J/~> ~ q S 

9.6 :~1 .2±1 .8  39 BALTRUSAIT. . ,87 MRK3 J /~ ,  ~ 7 K  ~ K -  
• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

< 0 8  90 40 BISELLO 89B J/~p ~ 4 ~ 7  
1 6 ± 0 4 ± 0 . 3  41 BALTRUSAIT . .~7  MRK3 J /a ,  ~ ? = + ~ r  
3 .8±  1.6 42 EDWARDS 82D CBAL e + e ~ ~p~3 

39 Includes unknown branchin 6 fraction to K + K -  or /~5 KO ' We have mult ip l ied K + K 

measurement by 2, and K ~  K O by 4 to obtain K K  result. 

40 Includes unknown branching fraction to p0 p0. 
41includes unknown branching fraction to ~r + ~r . 
42 Includes unknown branching fraction tO ~lq. 

r ("f r/)/rtotal r lo#r  
VALUE (units 10 3) EVTS DOCUMENT ID TECN COMMENT 
0.864-0.08 OUR AVERAGE 
0 . 8 8 ± 0 0 8 4 - 0 1 1  B L O O M  83 CBAL e + e -  
0 .82±0.10 BRANDEL IK  79C DASP e + e 
1.3 ±0 .4  21 BARTEL  77 C N T R  e + e-  

F ("f f~(1525))/rtotal q05 / r  
VALUE (units 10 3) EL% EVT5 DOCUMENT IO TEEN COMMENT 

0.634-0.10 OUR AVERAGE 
0 . 7 0 ± 0 , 1 7 ± 0 1 1  

0 .56±0 ,06±0 .11  

0 .84±0 .20±0 .17  

43 A U G U S T I N  88 DM2 J/~', 

.YK+  K 
43 A U G U S T I N  88 DM2 J/~', 

K 0 K 0 
"~ 5 5 

43 BALTRUSAIT . .~7  MRK3 J /d ;  
. ~ K +  K 

• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

0 .25±0.14 43 FRANKL IN  838 MRK2 J/%', ~ ~ f K K  
<0.34 90 4 44 BRANDELIK  79C DASP e + e 

<0.23 90 3 A L E X A N D E R  78 PLUT e + e 
K * K - q  

43Using B( f~ (1525)  ~ K K )  = 0.713. 

44Assuming isotropic product ion and decay of the f~ (1525) and isospin. 

r (-7 p#) / I'tota I I- 106 / F 
VALUE (units 10 -3)  EL% EVTS DOCUMENT ID TEEN COMMENT 

0.384-0.074-0.07 49 EATON 84 MRK2 e + e 
• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

<0.11 90 PERUZZI 78 MRK1 e + d- 

r (l '¢~)/rtotal rl07/r 
VALUE (units 10 ' 4 )  DOCUMENT ID TEEN COMMENT 

3.14-O.74-0.4 45 BISELLO 868 DM2 J /# ,  ~ ? d e  

4 5 ~  mass less than 2.9 GeV, ~lc excluded. 

r (~#2100)  ~ "ypOpO)/Ftota I rt08/r 
VALUE (units 10 3 )  DOCUMENT /D TEEN COMMENT 

o.2~_+O:~o 5 ~6 ,~  B~SELLO 898 DM~ J/~,,, ~ A ~  

46 Estimated by us f rom various fits. 
47 Includes unknown branching fraction to pO pO. 

r(1,r/(1760)--, i~p°p°)/Ftota~ r log/r  
VALUE (units 10 3) DOCUMENT ID TECN COMMENT 

0.134_0.09 48,49 BISELLO 89B DM2 J / tb  ~ 4~T~I I 

48 Estimated by us f rom various fits. | 
49 Includes unknown branching fraction to p0 p0. I 

I- (3'7r0)/Ftotal rno/r  
VALUE (units 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

I 0.039:1:0.O13 OUR AVERAGE 
I 0 .036J-0.011±0.007 B L O O M  83 CBAL e -  e -  

0 .073±0.047 10 BRANDELIK  79C DASP e + e- 

F (~f fl(1285))/Ftotal r m / r  
VALUE ~ DOCUMENT ID TEEN COMMENT 

<0.006 90 50 SCHARRE 80 MRK2 e + e -  

50Using B(f1(1285 ) ~ K K ~ r )  = 0.12. 

F ('7 P ~ +  ~r - ) / Ftota I 
VALUE (units 10 3) EL% DOCUMENT ID TEEN COMMENT 

<0.79 90 E A T O N  84 MRK2 e + e 

r ( ~ ) / r t o t a ,  

VALUE (units 18 3) EL% DOCUMENT ID TEEN COMMENT 

<0.5 90 BARTEL  77 C N T R  e + e 

F (3'AA)/I-total 
VALUE [units i0 3) EL % DOCUMENT ID TEEN COMMENT 

<0.13 90 HENRARD 87 DM2 e + e 

r ( 3 > ) / r t o t a ,  
VALUE (units 10 3) EL% DOCUMENT ID TECN COMMENT 

<0.055 90 PARTRIDGE 80 CBAL e + e 

r ("fX(2200))/rtota t 
VALUE (units 10 4) DOCUMENT ID TEEN COMMENT 

• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

1.5 51 AUGUSTIN  88 DM2 J/~;J ~ "7 KO 5 KO 5 

51 Includ . . . .  k . . . .  branching fractioo to Ko Ko I 

r ( " f  f 4 ( 2 2 2 0 ) )  / r t o ta  I r n T / r  

VALUE(unitslO 5) EVTS DOEUMENT I~  TEEN COMMENT 

• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

< 2.3 95 5 2 A U G U S T I N  88 DM2 J / ~  " r K + K -  I 
< 16  95 52 AUGUSTIN  88 DM2 J / t~  ~ "yK05 KOS I 

12.4+6:4  ±2 .8  23 52 BALTRUSAIT . .~6D MRK3 J / O  ~ K 0 K 0 "r S S 

8 4 -+~ :4±1 .6  93 52 BALTRUSAiT. . ,86D MRK3 J / O  ~ * /K  + K 

52 Includes unknown branching fraction to K + K or /~5 KO" 

rz12tr 

r1131r 

r114/r 

r115/r 

rn6/r 

ALEXANDER 89 
AUGUSTIN 89 
BISELLO 89B 
AUGUSTIN 88 
COFFMAN 88 
FALVARD 88 
AUGUSTIN 87 
BAGLIN 87 
BALTRUSAIT. 87 
BECKER 87 
BISELLO 87 
BENRARD 87 
PALLIN 87 
WISN~EWSKI 87 
AUGUSTIN 86 
BALTRUSAIT 86B 
BALTRUSAIT 86D 
BISELLO 86B 
GAISER 86 
BALTRUSAIT.. 85C 
BALTRUSAIT... 85D 
BALTRUSAIT. 84 
EATON 84 
BLOOM 83 
EDWARDS 83B 
EINSWEILER 83 
FRANKLIN 838 
FRANKLIN 83C 
BURKE 82 
EDWARDS 82B 
EDWARDS S2D 

A~so 83 
EDWARDS 82E 
LEMOIGNE 82 
8ESCH 81 
GIDAL 81 
PARTRIDGE 80 
SCHARRE 80 
ZHOLENTZ 80 

Also 81 

J /~ (15 )  REFERENCES 

NP B320 45 + Bonvicini, DrelL Frey, buth (LBL, MICH, SLAC) 
NP B320 ] +Cosine (DM2 Collab ) 
PR D39 701 Busetto+ (DM2 Collab 
PRL 68 2 2 3 8  +Calcaterra~ (DM2 Collab 
PR D38 2695 ~Dubois, Eigen. Hauser+ (Mark III Collab ) 
PR D38 2 7 0 6  ~Ajaltouni~ (CLER. FRAS. LALO. PADO 
ZPHY C3b 369 -Cosme+ (LALO, CLER, FRAS, PADO 
NP 8286 592 ~ (LAPP CERN, GENO, LYON. OSLO, ROMA+ 
PR D35 2077 Baltrusaitis, Coffman, Dubois~ (Mark III Collab 
PRL 59 186 6Blaylock, BoRon, Brown+ (Mark III Collab 
PL B192 239 +Ajalto~ni, Baldini± (PADO, CLER, FRAS, LALO 
NP 8092 670 +Ajaltouni. et al {CLER. FRAS. LALO. PADO 
NP B292 653 +Ajaltouni+ [CLER. FRAS LALO. PADO 
CALT 88 1446 (Mark III Collab ) 
Moriond XXI 421 -AjaltounL Bisello± (LALO, CLER. PADO, FRAS 
PR D33 1222 8altrusaitis, Coffman, Hauser+ (Mark III Collab.) 
PRL 56 107 Baltrusaitis (CIT, UCSC, ILL, SLAC, WASH 
PL B179 294 t-Busetto. Castro. Limentani+ (DM2 Collab 
PR D34 711 +Bloom. Bulos. Godfrey+ (Crystal Ball Co]lab) 
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SLAC 254 Thesis (STAN) 
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PL 96B 214 +Kurdadze. Lelchuk. Mishnev+ (NOVO) 
SJNP 34 814 Zholentz. Kurdadze. Lelchuk+ (NOVO) 
Translated Rum YAF 34 1471 
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ERANDELIK 79C ZPHY C1 233 
SCHARRE 79B SLAC-PUB-2321 

Also 70 LBL-9S02 
ALEXANDER 70 PL 72B 493 
BESCH 78 PL 78B 347 
BRANDELIK 78B PL 74B 292 
F'ERUZZI 78 PR D17 2001 
BARTEL 77 PL 66B 489 
BURMESTER 77D PL 72B 135 
FELDMAN 77 PL 33C 205 
VANNUCCI 77 PR D15 I814 
BARTEL 76 PL 64B 483 
BRAUNSCH... 76 PL 03B 487 
JEAN MARIE 76 PRL 36 201 
BALDINI-... 75 PL SSB 471 
BEMPORAD 75 Stanford Syrup. 113 
BOYARSKI 75 PBL 34 1357 
[)ASP 75 PL 56B 491 
ESPOSITO 7SB LNC 14 73 
FORD 75 PRL 34 604 
LIBERMAN 75 Stanford Syrup. 55 
WRK 75 Stanford Syrup. 69 

+ (AACH, DESY, HAMB, MPIM, TOKY) 
(SLAC, LBL) 

Abrams, Alam, Blocker, Boyarski+ (SLAC, LBL) 
+Criegee+ (DESY, HAM& SIEG, WUPP) 
+Eisermann, Kowalski, Eyss+ (BONN. DESY, MANZ) 
+Cords+ (AACH, DESY, HAMB, MPIM, TOKY) 
+Piccolo, Alam, Boyarski, Goldhaber+ (SLAC, LBL) 
+Duinker, Olsson, Heintze+ (DESY, HELD) 
+Criegee+ (DESY, HAMB, SIEG, WUPP) 
+Perl (LBL, SLAC) 
+Abrams, Alam, Boyarski+ (SLAC, LBL) 
+Duinker, Olsson, Steffen, Heintze+ (DESY. HELD) 

Braunschweig+ (AACH, DESY, HAMB, MPIM+) 
+Abrams, Boyarski, Breidenbach+ (SLAC, LBL)IG 

Baldini-Celio, Bozzo, Capon+ (FBAS, ROMA) 
(PISA, FRAS) 

+Breidenbach, Bulos, Feldman+ (SLAC, LBL)JPC 
Braunschweig+ (AACH, DESY, MPIM, TOKY) 

+Bar,oil, Bisello+ (FRAS, NAPL, PADO, ROMA) 
+Beron, H0ger, Hofstadter+ (SLAC, PENN) 

(STAN) 
(DESY) 
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AUBERT 75 NP B89 1 
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BALDtNI. 75B PL 58B 475 
BLANAR 75 PRL 35 346 
BRAUNSCH... 75 PL 53B 401 
BUSSER 75 Pt 568 482 
CAMEBINI 75 PRL 3S 483 
[)AKIN 75 PL 568 405 
[)ASP 75B PL 57B 297 
(;ITTELMAN 75 PRL 35 1616 
GRE£O 75 PL SbB 367 
HEINTZE 75 Stanford Symp 97 
JACKSON 75 NIM 128 13 
KNAPP 75 PRL 34 1040 
KNAPP 75B PRL 34 1044 
MARTIN 758 PRL 34 288 
5,1MPSON 75 PRL 3S 609 
YENNIE 75 PRL 34 230 
ABRAMS 74 PRL 33 1453 
ASH 74 LNC 11 705 
AUBERT 74 PRL 33 1404 
AUGUSTIN 74 PRL 33 1406 
BACCI 74 PRL 33 1400 

Also 74B PRL 33 1649 
BALDINI .. 74 LNC 11 711 
BARBIELLINI 74 LNC 11 718 
BRAUNSCH-. 74 PL 53B 393 
CHRISTENSON 70 PRL 25 1523 

E09 (LAPP, CERN, GENO, LYON, OSLO, BOMA+) 
+Bareyre, Bonamy+ (SACL. LOIC, SHMP, IND) 
+Goodman+ (FNAL. HARV, ILL, OXF, TUFT) 
+Burnett+ (UCSD, UMD, PAVI, PRIN, 5LAC, STAN) 
+Dowell+ (BIRM, CERN, MPIM, NEUC, EPOL+) 

( DESY, TOKY) 
+Bessubov, Budanov, Bushnin, Derdsov+ (SERP) 
+Blumenfeld, Banner+ (CERN, COLU, ROCK, SACL) 
+Horn, Lederman, Appel+ (£OLU, FNAL, STON) 
+Harvey, Lobkowicz, May+ (ROCH, CORN) 
+Becker, Biggs. Burger, Glenn+ (MIT, BNL) 
+Penso, SteHa, Baldinf-Celio+ (ROMA, FRA5) 

Baldini-Celio, Capon, DelFabbro+ (FRAS, BOMA) 
+Boyer, Faissler. Garelick, Gettner+ (NEAS) 

Braunsch~i8+ (AACH, HAMB, MUNI, TOKY) 
+Blumenfeld, Banner+ (CERN, COLU, ROCK, SACL) 
+Learned, Prepost, Ash, Anderson+ (WlSC, SLAC) 
+Kreisler, BoIon, Helle+ (MASA, MIT, SLAC) 

Braunschwei8+ (AACH, DESY, MPIM, TOKY) 
+Hanson, Larson, Lob+ (CORN) 
+Pancheri 5nvastava, Srivastava (FRAS) 

(HEID) 
+ Scharre (LBL) 
+Lee, Bronstein+ (COLU, HAWA. CORN, ILL, FNAL) 
+Lee, Bronstein+ (COLU, HAWA, CORN, ILL, FNAL) 
+Bolon. Dakin, Feldrnan+ (MIT, MASA, SLAC) 
+Beron, Ford, Hilger, Hofstadter+ (5TAN, PENN) 

(CORN) 
+Briggs, Augustin, Boyarsk]+ (LBL, SLAC) 
+Zorn, Bartoli+ (FRAS, UMD, NAPL, PADO, ROMA) 
+Becker, Bi~gs, Burger, Chen, Everhart (MfT, BNL) 
+Boyarski, Abrams, Briggs+ (SLAC, LBL) 
+Bartoli, Barbarino, Barbiellini+ (FRAS) 

Bacd 
Baldini Cello, Bacci+ (FRAS, ROMA) 

+Bemporad+ (FRAS, NAPL, PISA, ROMA) 
Braunschweig+ (AACH, HAMB, MUNI, TOKY) 

+Hicks, Lederman+ (COLU, BNL CERN) 

Ixco(1P) 
or Xc0(3415) [was x(,,,,)] I 

IG(J PC) = 0+(0 ++) 

Observed in the radiative decay ~(25)  ~ XEO(1P)'~. Therefore C = +. 
The observed decay into ~r+~T or K+K - implies G - + ,  JP - 0 +,  2 +,  
... The angular distribution is consistent with J = 0, JP abnormal excluded 
by = + = -  and K + K decays, JP = 0 + preferred (FELDMAN 77). 

Xco(1P) MASS 

VALUE (MeV) E V T 5  DOCUMENT ID TEEN COMMENT 
~415.1:E 1.0 OUR AVERAGE 

3417.8± 0.4±4 1 GAISER 86 CBAL lb(2S) ~ *f X 
3414.84- 1.1 2,3 HIMEL 79 MRK2 e + e - ~  hadrons 
3422.0±10.0 2 BARTEL 78B CNTR e + e -  ~ J/~b2q 
3416.09- 3 9-4 2 TANENBAUM 78 MRK1 e ÷ e -  
3415.0± 9.0 2BIDDICK 77 CNTR e + e  - ~ ? X  

• • • We do not use the following data for averages, fits, limits, etc. • • • 

3407.0:L 8.0 2 4WI IK 75 DASP e + e  ~ J/#~27 

1 Using mass of tb(25) - 3686.0 MeV. 

2Mass value shifted by us by amount appropriate for ~#(2S) mass - 3686 MeV and 
J/tb(1S) mass - 3097 MeV. 

3 Systematic error added linearly by us. 
4 Only two events; this mass apparently never published. 

Xco(]P) WIDTH 

~_'ALUE (MeV) DOCUMENT ID TEEN COMMENT 

13.5+3.3+4.2 GAISER 86 CBAL ~(25)  ~ 7 X, 7-~ 0 rr 0 

VI1 .149  

Meson Full Listings 
J / ~ ( 1 5 )  = J / ~ ( 3 0 9 7 ) ,  Xco(1P) 

Mode 

Xco(1P) DECAY MODES 

Fraction ( r l / r )  Confidence level 

Hadronic decays 
r l  2(~T+ 7F ) (3.74-0.7)% 

r2 ~T + ~--  K + K -  (3.04-0.7) % 

r 3 p07 r+ / r  (1.6-50.5) % 

r4 3 ( ~ + ~  - )  (1.5±0.5) % 
rs K+K*(892)07r - + C.C. (1.2±0.4) % 

r6 =+=- (7.54-2.1) x 10 -3 

r 7 K+K - (7.14-2.4)×10 -3 

re ~+~ pp (5.0±2.0) x i0  - 3  

r 9 p ~  < 9.0 x 10 -4 

Radiative decays 
rl0 ,yJ/tb(iS) (6.64-1.8) x 10 - 3  

r l l  7? < 1.5 x I0 -3 

90% 

90% 

XEo(1P) PARTIAL WIDTHS 

r(~,) r l l  
VALUE (KEY) CL% DOCUMENT ID TECN COMMENT 

4.0~2.8 LEE 85 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

<17 95 AIHARA 88D TPC e + e -  ~ e + e X 

Xco(1P) BRANCHING RATIOS 

- -  HADRONIC DECAYS - -  

r (2(7r + 7r-)) /r tota I 
VALUE 

0.037±0.007 

r(~+ ~- K + K - ) / r t o t a  I 
VALUE 

0.030±0.007 

r Co° ~r+ I r - ) / r tota l  
VALUE 

0.016 :E 0.005 

r (3 (=  + = - ) ) / r t o t a  I 
VALUE 

0.0154-0.005 

DOCUMENT ID TEEN COMMENT 

5 T A N E N B A ~  78 MRK1%b(25) ~ "YXcO 

DOCUMENT ID TEEN COMMENT 

5TANENBA~ 78 MRK1 ~ ' ~  "7XC0 

DOCUMENT ID TEEN COMMENT 

5TANENBA~ 78 MRK1 ~(~'~'~ "~XC0 

DOCUMENT ID TEEN COMMENT 

5 TANENBAUM 78 MRK1 ~ ( 2 5 ) - -  ":'Xc0 

r ( K + K * ( 8 9 2 ) ° ~ T  - + c.c.)/rtotal 
VALUE 

0.012=t=0.004 

F(~ '%r - ) / r to ta l  
VALUE (,nits 10 4) 
754-21 OUR AVERAGE 
704-30 

80=530 

r(K + K-)/rtotal 
VALUE (units 10 -4 ) 
714-24 OUR AVERAGE 
609-30 
90±40 

r(~+,r-pp)/rtotal 
VALUE 

0.005 4- 0.002 

r (PP)/rtotal 

DOCUMENT ID TEEN COMMENT 

DOCUMENT ID TECN COMMENT 

5 BRANDELIK 79B DASP #J(25) ~ 7XcO 
5TANENBAUM 78 MRK1 t b ( 2 5 ) ~  ?XcO 

DOCUMENT ID TEEN COMMENT 

5 BRANDELIK 79B DASP tb(25) ~ 7XcO 
5 TANENBAUM 78 MRK1 tb(25) ~ ?XcO 

DOCUMENT ID TECN COMMENT 

5TANENBAUM 78 MRK1 ~ - ' ~ C  ~fXc0 

q / r  

r 2 / r  

r3/r 

r4/r 

rs/r 

r e / r  

rT / r  

rs/r 

r�/r 

rlo/r 

GAISER 86 CBAL t # ( 2 5 ) ~  ~XcO 
6 BRANDELIK 79B DASP tb(25) ~ ?XcO 
6 BARTEL 78B CNTR ~(25) ~ ?XcO 
6 TANENBAUM 78 MRK1 t b ( 2 5 ) ~  ?XcO 

r ("/ J / ~(15) ) /rtota, 
VALUE (units 10 4) 
66=E 18 OUR AVERAGE 
60± 18 

320:5210 
150±100 
210:5210 

- -  RADIATIVE DECAYS - -  

DOCUMENT ID TEEN 

VALUE (units 10 -4) CL% DOCUMENT ID TEEN COMMENT 

<9.0 90 5 BRANDELIK 79B DASP tb(25) ~ 7XcO 

5 Calculated using B(~h(25) ~ ?Xco(1P)) = 0.094; the errors do not contain the uncer 
tainty in the tb(2S) decay. 



Vli.150 

Meson Full Listings 
Xco(1P),xc~(1m) 
r('Y'Y)/rtota, r l~ / r  
VALUE (units 10 4) C L ~  DOCUMENT ID 

<15 90 6 YAMADA 

6 Calculated using B(tb(25) ~ .~Xco(1P)) = 0.094; the errors do not contain the uncer- 
tainty in the ~h(2S) decay. 

WEIGHTED AVERAGE 
3510 .6  ± 0 .5  (Error scaled by 1.3) 

A~HARA 88D PRL 60 2355 +Alston Garnjost+ (TPC Collab ) 
GAISER 86 PR D34 711 +Bloom, Bulos Godfrey+ (Crystal Bal~ Collab) 
LEE 85 SLAC 282 (SLAC) 
BRANDELIK 79B NP B160 426 ~Cords~ (AACH, DESY, HAMB, MPIM, TOKY) 
HIMEL 79 S/AC-223 Thesis (SLAC) 

Also 82 Private Comm Trillin8 (LBL, UCB) 
BARTEL 78B PL 79B 492 +Dittmann, Duinker, Olsson, O'Neill+ (DESY, HELD) 
TANENBAUM 78 PR D17 1731 +Alam, Boyarski+ (SLAC, LBL) 

Also 82 Private Comm• Trilling (LBL, UCB) 
BIDDICK 77 PRL 38 2324 +Burnett+ (UCSD, UMD, PAVI, PRIN, SLAC, STAN) 
FELDMAN 77 PL 33C 285 +Peal (LBL, SLAC) 
YAMADA 77 Hamburg Conf 69 (DESY, TOKY) 
WlIK 75 Stanford Syrup. 69 (DESY) 

- -  O T H E R  R E L A T E D  P A P E R S  - -  

OREGLIA 82 PR D25 2 2 5 9  +Partridl~e± (SLAC, CIT, HARV, PRIN, STAN) 
BRANDELIK 79C ZPHY C1 233 4 (AACH, DESY, HAMB, MPIM, TOKY) 
KIRK ?9 PRL 42 619 +Goodman+ (FNAL, HARV, {LL OXF TUFT) 
FELDMAN 77 PL 33C 285 +Perl (LBL, 5LAC) 
FELDMAN 75B PRL 35 821 +Jean Marie, Sadoulet, Vannucci+ (LBL, SLAC) 

Also 75C PRL 35 1189 Feldman 
Erratum 

TANENBAUM 75 PRL 35 1323 +Whitaker, Abrams+ (LBL, SLAC) 

Xco(1P) R E F E R E N C E S  

/ :li > ,,,T,, " I W : : : : : TANENBAUM 
BIDDICK 

. ~ J ~  v~/ L r . ,  , (C°n f idence  Level = 0 2 4 0 ) ,  

3 5 0 0  3 5 0 5  3510  3515 3 5 2 0  3 5 2 5  

. . . . . . . .  BAGLIN 
. . . .  GAISER 

• 0REGLIA 
. . . . . . . .  HIMEL 

BRANDELIK 

I Xc,(1P) I or X E 1 ( 3 5 1 0 )  [ w a s  X ( 3 5 1 0 ) ]  

~ c l ( i P )  mass ( M e V )  

X c l ( 1 P )  W I D T H  

VALUE (MeV) CL ~/o DOCUMENT ID TEEN COMMENT 

<1.3 95 BAGLIN 86B SPEC # p  ~ e + e -  
• • • We do not use the following data for averages, fits, limits, etc. • • • 

<3.8 90 GAISER 86 CBAL ~ ( 2 5 ) ~ - ~  X 

IG(J PC) = 0 + ( 1  + + )  

Observed in the radiative sequential decay 9 ( 2 5 )  ~ XEI(1P)% X c l ( 1 P )  
J/~b(lS)'y. Therefore, C = + .  The lack of decays into 7r + 7r- or K + K is 

suggestive of JP -abno rma l .  The decays into 47T and 61r imply 6 -- + ,  thus 
I 0. J=0 ,2  excluded by angular distr ibution in the J/d,([5)~' decay. JP 
- 1+ preferred ( F E L D M A N  77, OREGLIA 82). 

Xcl(1P) M A S S  

VALUE (MeV I EVT5 DOCUMENT IO TEEN COMMENT 
35].0.6=1= 0.5 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below. 
3511.3± 0 A ± 0 . 4  30 BAGLIN 86n SPEC # p  ~ e + e 
3512.3± 0.3±4.0 1 GAISER 86 CBAL zp(2S) ~ -~ X 
3507.4± 17  91 2 LEMOIGNE 82 GOLI 190 GeV 7r Be ~ 721L 
3510.4± 06  OREGLIA 82 CBAL e+e ~ J/%'~2~ 
3510.1± 11 254 3 HIMEL 80 MRK2 e + e ~ J/tb27 
3509.0±11.0 21 BRANDELIK 79s DASP e + e -  ~ J/tl,2-[ 
3507.0± 30  3 BARTEL 788 CNTR e + e ~ J/~/~2"i 

Xcl(1P) D E C A Y  M O D E S  

Mode Fraction (F i /F)  Confidence level 

Hadron ic  decays 
r I 3 ( ; T + ~  ) ( 2 . 2±0 .8 )% 

r2 2(~T+~ ) ( 1 .6±0 .5 )% 
F 3 FF+'T K + K  - ( 9  = 4  ) x l 0  3 
r4 po~+~ ( 3.9±3.5)×10 3 

F 5 K + K*(892)°~ + c.c. (3,2±2.1) x 10 -3 

r 6 ~+~ pp ( 1 4 ± 0 . 9 )  x i0 3 

r7  pp (5.4-120) × 10 5 

F8 7r + ~ + K + K < 1.7 × 10 3 

r 9 7r 4 7T 

rlo K + K 

Rad ia t i ve  decays 

90% 

3505,0± 4 i 4  3.4 TANENBAUM 78 MRK1 e + e -  
3513.0± 7.0 367 3 BIDDICK 77 CNTR ~(25)  ~ -~ X 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

35100120 .0  BARTEL 768 CNTR e + e -  ~ J/~2"~ 
3500 ±10 40 TANENBAUM 75 MRK1 Hadrons~ 
3507.0± 7.0 7 WIIK 75 DASP e + e  ~ J/vJ2-y 

1 Using mass of tb(2S) -- 3686.0 MeV. 
2J/~(15) mass constrained to 3097 MeV. 
3 Mass value shifted by us by amount appropriate for tb(25) mass 3686 MeV and 

J/~b(15) mass - 3097 MeV. 
4 From a simultaneous fit to radiative and hadronic decay channels. 

F11%J/~)(15) <27.3±1.6) % 
r12 %~ < 15 × 10 -3 

Xcl(1P) P A R T I A L  W I D T H S  

r ( p ~ )  
VALUE (eV) DOCUMENT ID TEEN COMMENT 

• • • We do not use the following data for averages, fits, limits, etc. • • • 

5 7 + ] 1 3 ± 1 i  BAGLIN 86BSPEC # p - -  e + e  

F(3(~+n ))/rtota, 
VALUE DOCUMENT ID TEEN COMMENT 

O.022+0.008 5 ~ U - M  78 MRKI ~ ~Xcl 

r (2(7r + 7 r - ) ) / F t o t a  I 
VALUE DOCUMENT ID TEEN COMMENT 

0.016+0.005 5 T A ~ U - M  78 MRK1 ¢ ( 2 5 ) ~  "YXcl 

r(~+ ~-  K + K - ) / r t o t a  I 
VALUE Curets 10 4) DOCUMENT ID TEEN COMMENT 

90/-40 5 T A N E N B A U M  78 MRK1 ~ ( ~ ) ~  qxcl 

r (pO ~ + ~ -  ) / rtotal 
VALUE (units 10 4) DOCUMENT IO TECN COMMENT 

39+35 5 TANENBAUM 78 MRK1 ~b (25 )~  "rXcl 

Xc1(1P) B R A N C H I N G  R A T I O S  

- -  H A D R O N I C  D E C A Y S  - -  

90% 

F7 

FIlF 

r2/r 

r 3 / r  

r A / r  

2 
X 

86B SPEC 1.7 
86 CBAL 0.2 
82 GOLI 35  
82 CBAL 0.1 
80 MRK2 0.2 
79B DASP 
78B CNTR t.4 
78 MRK1 1.0 
77 CNTR 

8 .0  

TEEN COMMENT 

77 DASP e + e -  - -  37 



See key on page I V. 1 

VI1.151 
Meson Full Listings 

x~l(1f),xc2(1P) 
r ( K + K * ( 8 9 2 ) ° ~ r  - + c . c . ) / r t o t a l  rs/r 
V_'ALUE (units 10 4) DOCUMENT ID TEEN COMMENT 

32±21 5TANENBAUM 78 MRK1 1# (25 )~  ?Xcl 

r(~+=- p ~ ) / I - t o t a  I r6/r 
~_'ALUE (units 10 -4 ) DOCUMENT ID TEEN COMMENT 

144-9 5 TANENBAUM 78 MRK1 1#(25)~  ~fXcl 

r ( p # ) / r t o t a l  r 7 / r  

~ZALUE (units 10 4 } CL~% DOCUMENT ID TECN COMMENT 

> 0.54 95 BAGLIN 86B SPEC PP ~ "re + e -  
<12.0 90 5 BRANDELIK 79B DASP 1#(25) ~ 7Xcl 

[r(.+~ -) + F ( K  + K - ) ] / F t o t a ,  (rg+rlo)/r 
VALUE (units i0 4) EL% DOCUMENT ID TECN COMMENT 

• <21 5 FELDMAN 77 MRK1 1#(25) ~ 7Xcl 
, • • We do not use the following data for averages, fits, limits, etc. • • • 

<38 90 5 BRANDELIK 79B OASP 1#(25) ~ "rXcl 

5Estimated using B(1#(25) ~ 7Xcl(1P)) = 0.087. The errors do not contain the 
uncertainty in the 1#(25) decay. 

- -  R A D I A T I V E  D E C A Y S  - -  

r(.yJ/@(1s))/rtota, r n / r  
VALUE EVT5 DOCUMENT ID TEEN COMMENT 
0.2734-0.016 OUR AVERAGE 
0.284±0.021 GAISER 86 CBAL 1#(25) ~ 7 X 
0.274±0.046 943 60REGLIA 82 CBAL 1#(25) ~ "fXC1 
CL28 9-0.07 6 HIMEL 80 MRK2 1# (25 )~  "rXcl 
0.19:50.05 6 BRANDELIK 79B DASP 1#(25) ~ "rXcl 
0.29 ±0.05 6 BARTEL 78B CNTR 1#(25) ~ 7Xcl 
0.28 9-0.09 6 TANENBAUM 78 MRK1 1# (25 )~  7Xcl 
,, • • We do not use the following data for averages, fits, limits, etc. • • ,, 

0.57 :k0.17 6 BIDDICK 77 CNTR 1#(25) ~ ? X 

r ( ' Y T ) / r t o t a l  
VALUE ~ DOCUMENT ID TEEN COMM. ENT 

<0.0015 90 6 YAMADA 77 DASP e + e -  ~ 3"f 

6Estimated using B(1#(25) ~ .TXcl(1P)) = 0.087. 
uncertainty in the 1#(25) decay. 

rn l r  

The errors do not contain the 

XcI (1P)  REFERENCES 

BAGLIN 86B PL B172 455 (LAPP, CERN, GENO, LYON, OSLO, ROMA+) 
GAISER 86 PR D34 711 +Bloom, Bu~os. Godfrey+ (Crystal Ball Collab.) 
LEMOIGNE 82 PL 113B 509 +8arate, Astbury+ (SACL, LOIC, SHMP, IND) 
OREGLIA 82 PR D25 2 2 5 9  +Partridge+ (SLAC, CIT, HARV, PRIN, STAN) 

AlSO 828 Private Comm. Oreglia (EFI) 
HIMEL 80 PRL 44 920 +Abrams, Alam, Blocker+ (LBL SLAC) 

Also 82 Private Comm. Trilling (LBL, UCB) 
8RANDELIK 798 NP B160 426 +Cords+ (AACH, OESY, HAMB, MPIM, TOKY) 
BARTEL 78B PL 79B 492 +Dittmann, Duinker, O~sson, O'Neill+ (DESY, HELD) 
TANENBAUM 78 PR D17 1731 +Alam, Boyarski+ (SLAC, LBL) 

Also 82 Private Comm. Trilling (LBL, UC8) 
81DDICK 77 PRL 38 1324 +Burnett+ (UCSD, UMD, PAVl, PRIN, SLAC, STAN) 
PELDMAN 77 PL 33C 285 +Perl (LBL, SLAC) 
"~tAMADA 77 Hamburg Conf. 69 (DESY, TOKY) 
8ARTEL 76B Tbilisi Conf. N75 +Ouinker, Olsson, Heintze+ (DESY, HELD) 
"ANENBAUM 75 PRL 35 1323 +Whitaker, Abrams+ (LBL, SLAC) 
WIIK 75 Stanford Syrup, 69 (DESY) 

- - O T H E R  R E L A T E D  P A P E R S - -  

8ARATE 83 PL 1218 449 
8RANDELIK 79C ZPHY C1 233 
KIRK 79 PRL 42 619 
8RAUNSCH,.. 75B PL 57B 4O7 
FELDMAN 75 Stanford Syrup. 39 
HEINTZE 75 Stanford Syrup. 97 
SIMPSON 75 PRL 35 699 

+8areyre, Bonamy+ (SACL, LOIC, SHMP, IND) 
Goodman+ (AACH, DESY, HAMB, MPIM, TOKY) 

(FNAL, HARV, ILL, OXF, TUFT) 
Braunschweil~+ (AACH, DESY, MPIM, TOKY) 

(SLAC) 
(HELD) 

+Beron, Ford, Hilger, Hofstadter+ (STAN, PENN) 

IX~2(1P) 
or Xc2(3SS5) [was X(35SS)] I 

I 6 ( J  PC) = 0 + ( 2  + +  ) 

Observed in the radiative decay ~ ( 2 5 )  -~ Xc2(1P)7 .  Therefore C = + .  
The observed decay into 41T and 61r imply  G =  + ,  thus / = 0. J = 0 i s  

excluded by the angular distr ibut ion in the hadronic decays. JP abnormal 

excluded by lr + iT- and K + K -  decays. JP = 2 + preferred (FELDMAN 77, 
OREGLIA 82). 

Xc2(1P) M A S S  

VALUE (MeV) EVT5 DOCUMENT ID TECN COMMENT 
3556.34- 0.4 OUR AVERAGE 
3556.94- 0.44-0.5 50 BAGLIN 86B SPEC ~ p  ~ e + e -  
3557.84- 0.24-4 1 GAISER 86 CBAL tb(25) ~ 7 X 
3553.44- 2.2 66 2 LEMOIGNE 82 GOLI 190 GBV 7r- Be ~ ..f2,u 
3555.94, 0.7 30REGLIA 82 CBAL e + e-  ~ J/1#27 
3557 4- 1.5 69 4 HIMEL 80 MRK2 e + e -  ~ J/~J27 
3551.04-11.0 15 BRANDELIK 798 DASP e4- e -  ~ J/1#2-f 
3553.04- 4.0 4 BARTEL 788 CNTR e + e-  ~ J/1#2~ 
3553.0:5 4 ± 4  4,5 TANENBAUM 78 MRK1 e + e -  
3563.04- 7.0 360 4 BIDDICK 77 CNTR e + e -  ~ ~f X 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

3550.0+10.0 TRILLING 76 MRK1 e + e - ~  hadrons7 
3543.0=}-10.0 4 WHITAKER 76 MRK1 e + e ~ J/~)2*y 

1 Using mass of 1#(25) = 3686.0 MeV. 
2 J/1#(15) mass constrained to 3097 MeV. 
3Assuming 1#(25) mass = 3686 MeV and J/1#(15) mass = 3097 MeV. 
4 Mass value shifted by us by amount appropriate for 1#(25) mass = 3686 MeV and 

J/1#(15) mass = 3097 MeV. 
5 From a simultaneous fit to radiative and hadronic decay channels. 

XE2(1P) W I D T H  

VALUE (MeV) EVTS DOCUMENT IO TEEN COMMENT 

2 6_+~:~, our AVERAGE 
26_+~i~ 50 BAGLIN 8685PEC ~ p ~  e + e  - 

2.8_+~] 1 6GAISER 86 CBAL 1#(25) 4 ~ X  

6 Errors correspond to 90% confidence level; authors give Drily width range. 

X c 2 ( 1 P )  D E C A Y  M O D E S  

Mode Fraction ( r i / r )  Confidence level 

Hadron ic  decays 
r l  2 ( ~ + ~  - )  ( 2.29-0.5)% 

r 2 7 r + T r - K + K -  ( 1.94-0.5)% 

F3 3(~+~ -) ( 1.24-0.8)% 
r 4 p ° T r + T r -  ( 7  :E4 ) x t o  - 3  

F8 K + K * ( 8 9 2 ) 0 7 r  - 4- c.c. (4.84-2.8)  x 10 _3 

r8  ; r + T r - p ~  ( 3.3±1.3) x 1 0  - 3  

r7 ~+=- (1.94-1.0)  x 10 - 3  

F 8 K + K  - ( t .54 -1 .1 )  x 10 - 3  

r9 pp ( 9.0+~] 5) x 10 -5 

rlo J/V)(15)~ +Ir-TrO < 1.5 % 

Radiative decays 
rn 7J/~(15) (13.5/:1.1) % 
r12 77 (1.110.6) x 10 -3 

90% 

Xc2(IP) P A R T I A L  WIDTHS 

r(p~) r9 
VALUE (eV) DOCUMENT ID TEEN COMMENT 

233_ +514-48 BAGLIN 86B SPEC ~ p  ~ e + e -  

r(~7) q2 
VALUE (KeV) CL~% DOCUMENT ID TEEN COMMENT 

2.84-2.0 LEE 85 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

<4.2 95 AIHARA 88D TPC e + e -  ~ e + e -  X 



Vli.152 

Meson Full Listings 
X ~ ( 1 P ) ,  q ~ ( 2 S ) =  q~ (3590 )  

XE2(1P) BRANCHING RATIOS 

- -  HADRONIC DECAYS - -  

F (2(~ -+ ~r- )) /rtotaI F I / F  
VALUE DOCUMENT ID TEEN COMMENT 

0.022+0.005 7 T A N E N B A U M  78 MRK1 t h ( 2 5 ) ~  "tXc2 

r( /r  + / r -  K + K - ) / r t o t a  I r 2 / r  
VALUE DOCUMENT ID TECN COMMENT 

0.019=I=0.005 7 T A N E N B A U M  78 MRK1 f l ~ ( 2 S ) ~  "YXc2 

F(3(Tr+ l r - ) ) /Ftotal  r3/r 
VALUE DOCUMENT ID TEEN COMMENT 

0.012±0.008 7 T A N E N B A U M  78 M R K I  tb(2S) ~ 3Xc2 

F(p07r+ ~r- ) / r total  r4/r 
VALUE (units 10 -4)  DOCUMENT iD TECN COMMENT 

6 8 ± 4 0  7 T A N E N B A U M  78 MRK1 @ ( 2 5 ) ~  "1Xc2 

F(K+K'* (892)07r  - + c.c.)/rtota I rs/r 
VALUE (units 10 4) DOCUMENT tD TEEN COMMENT 

484-28 7 T A N E N B A U M  78 MRK1 t b ( 2 5 ) ~  ?Xc2 

r(.+~- p#)/Ftotal F 6/r 
VALUE (units 10 4~ DOCUMENT ID TECN COMMENT 

334-13 7 T A N E N B A U M  78 MRK1 t b ( 2 5 ) ~  ~Xc2 

r(~+ =-)/rtotal rT/r 
VALUE (units 10 3) EVT5 DOCUMENT ID TEEN COMMENT 

1.9±1 .0  4 7 BRANDELIK  79C DASP ~#(25) ~ ~fXc2 

[r(=+~ -) + F(K+K-)]/Ftotal (r7+rs)/r 
VALUE (units 10 4) DOCUMENT tD TEEN COMMENT 

2 4 ± 1 0  7 T A N E N B A U M  78 MRK1 tb(25) ~ "7XC2 

r(K + K-)/rtotal r8/r 
VALUE (units 10 -3) EVTS DOCUMENT ID TEEN COMMENT 

1.54-1.1 2 7 BRANDELIK  79C DASP tv(25) ~ ~Xc2 

r(P~)/rtotaq rB/r 
VALUE (units i0 4) CL°/e DOCUMENT ID TEEN COMMENT 

+ 0 41 0 .90_0~26±0 .19  B A G U N  86B SPED # p  ~ e + e -  

• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

<9.5 90 7 BRANDEL IK  79B DASP tb(25) ~ 7~c2  

F(J/@(15)Tr+ Tr-Tr°)/rtota, q0/r 
VALUE CLL~ DOCUMENT ID TEeN COMMENT 

<0.015 90 BARATE 81 SPEC 190 GeV ~ -  Be 
2~r 2# 

Firf/F2otal in p~ ~ XE2(1P) ~ 7"1 F9Ft2/F2 
VALUE (#nits 10 7) EVT5 DOCUMENT ID TEEN COMMENT 

0 o o + 0 . 4 6  6 8 BAGLIN 87B SPED # p  ~ "f~, 
" " - 0 . 3 5  

7 Estimated using B(~h(2S) ~ " fXC2(1P))  = 0.078; the errors do not contain the under 
ta[nty in the ~ ( 2 5 )  decay. 

8Assuming isotropic Xc2(1P)  ~ "r'~ distr ibution. 

- -  RADIATIVE DECAYS - -  

r('yJ/V~(lS))/rtotan rl~/r 
VALUE EVT5 DOCUMENT ID TEEN COMMENT 
0.1354-0.011 OUR AVERAGE 
0.124/_0.015 GAISER 86 CBAL ~ ( 2 5 )  ~ ? X 
0 . i 62±0 .028  479 9 0 R E G L I A  82 CBAL %b(25) ~ 7Xc2 
0.14 /_0.04 9 H IMEL 80 MRK2 ~ ( 2 5 ) ~  "fXc2 
0.18 ±0 .05  9 BRANDEL IK  79B DASP ~ b ( 2 5 ) ~  "7Xc2 
0.13 -50,03 9 BARTEL  78B C N T R  tb(25) - -  "fXC2 

0.11 + 0 1 3  9 S P I T Z E R  78 P L U T  ~ ( 2 5 ) -  " fXc2 
0.07 

0.13 ±0 .08  9 T A N E N B A U M  78 MRK1 ~(25 )~  ?Xc2 
• • • We do not  use the fol lowing data for averages, fits, l imits, etc. • • • 

028  ±0.13 9 BIDDICK 77 C N T R  9 ( 2 5 )  ~ -7 X 

9 Estimated using B (V (25 )  ~ -~Xc2(1P))  = 0.078; the errors do not contain the uncer 
tainty in the ~b(25) decay. 

r~)/rtota, rl~/r 
VALUE (units 10 4) CL% DOCUMENT ID TEEN COMMENT 

11+_5~4  10 BAGLIN 87B SPEC # p  ~ "~'r 

• • • We do not use the fol lowing data for averages, fits, l imits, etc. • • • 

< 6 90 7 Y A M A D A  77 DASP e-5 e ~ 3-~ 

10Derived f rom F iF f /F2tota I in p #  ~ XE2(1P) ~ "~'r measurement above. 

XE2(IP) REFERENCES 

AIHARA 88D PRL 60 2355 ~AIston. Garnjost+ (TPC Collab.) 
BAGLIN 87B PL B187 191 ~Baird, Bassompierre, Borreani+ (R704 Collab.) 
BAGLIN 86B PL Bt72 455 (LAPP, CERN, BEND, LYON, OSLO, ROMA+) 
GAISER gg PR D34 711 -Bloom, Bulos, Godfrey+ (Crystal Ball Coltab) 
LEE 85 SLAC 282 (SLAC) 
LEMOIGNE 82 PL 1138 509 -Borate, Astbury+ (SACL, LOIC, SHMP, IND] 
OREGLIA 82 PR D25 2 2 5 9  +Partridge+ (SLAC, ClT. HARV PRIN, STAN) 

Also 82B Private Comm Oreglia (EEl) 
BARATE 81 PR D24 2994 +Astbury+ (SACL. LOIC, SHMP, CERN. tND) 
HIMEL 80 PRL 44 920 ~Abrams, Alam, Blocker* (LBL, SLAC) 

Also 82 Private Comm Trilling (LBL, UCB) 
BRANDELIK 79B NP B160 426 +Cords+ (AACH, DESY, HAMB, MPIM, TOKY) 
BRANDELIK 79C ZPHY Cl 233 ~ (AACH, DESY, HAMB, MPIM. TOKY) 
BARTEL 78B PL 79B 492 +Dittmann, Duinker, OIsson, O'NeiFl+ (DESY, HEFD) 
SPITZER 78 Kyoto Sum Inst 47 (HAMB) 
TANENBAUM 78 PR D17 1731 +Alam, Boyarski+ (SLAC, LBL) 

Also 82 Private Comm. Trilling (LBL, UCB) 
BIDDICK 77 PRL 38 1324 +Burnettt (UCSD, UMD, PAVI, PRIN, SLAC, STAN) 
FELDMAN 77 PL 33C 285 +Red (LBL, SLAC) 
YAMADA 77 Hamburg Conf 69 (DESY, TOKY) 
TRILLING 76 Stanford Syrup. 437 (LBL) 
WHITAKER 76 PRL 37 1 5 9 6  +Tanenbaum, Abrams. Alam+ (SLAC, LBL) 

- -  OTHER RELATED PAPERS - -  

BARATE 83 PL 121B 449 +Bareyre, Bonamy* (SACL, LOIC, SHMP, IND) 
KIRK 79 PRL 42 619 +Goodmant (ENAL, HARM, ILL, OXF, TUFT) 
FELDMAN 77 PL 33C 285 {Ped (LBL, SLAC) 
FELDMAN 75B PRL 35 821 +Jean Made Sadoulet Vannucci+ (LBL. SLAC) 

Also 75C PRL 35 1189 Feldman 
Erratum 

TANENBAUM 75 PRL 35 1323 +Whitaker, Abrams+ (LBL, SLAC) 

or qc(3590) 
O M I T T E D  FROM S U M M A R Y  TABLE 

Our latest mini-review on this particle can be found in the 1984 edition. 
Needs confirmation. 

7/c(25 ) MASS 

VALUE (MeV) DOCUMENT ID TEEN COMMENT 

3594.0±5.0  1 EDWARDS 82c CBAL e + e -  ~ ~ X 

1Assuming mass of %'~(25) = 3686 MeV. 

~7c(2S) W I D T H  

VALUE (MeV) CL% DOCUMENT ID TECN COMMENT 

• • • We do not use the fol lowing data for averages, fits, l imits, etc, • • • 

< 8 0  95 EDWARDS 82C CBAL e + e ~ ~, X 

~7c(25) DECAY M O D E S  

Mode Fraction ( I - i / I - )  

F1 h a d r o n s  seen 

r/c(2S ) BRANCHING RATIOS 

r (hadrons)/rtotal 
VALUE DOCUMENT ID TECN COMMENT 

seen EDWARDS 82E CBAL e -~ e -  ~ "~ X 

F1/F 

EDWARDS 

OREGLIA 
PORTER 
BARTEL 

~ic(25) REFERENCES 

82C PRL 48 70 +ParLridge, Peck+ (CIT, HARV, PRIN, STAN, SLAC) 

- -  OTHER RELATED PAPERS - -  

82 PR D25 2 2 5 9  +Partridge+ (SLAC, CIT, HARV, PRIN, STAN) 
81 SLAC Summer Inst 355~Edwards+ (C[T, HARV, PRIN, STAN. SLAC) 
78B PL 79B 492 +Dittmann, Duinker, Olsson, O'Neill+ (DESY, HELD) 



See key on page IV.1 

l~(2S) l 
o r  ~ b ( 3 6 8 5 )  

I6(J PC) = 0 - ( 1 - - )  

~b(2S) M A S S  

VALUE (MeV~ E V T 5  DOCUMENT 10 TECN COMMENT 

3686.00=1:0.10 413 ZHOLENTZ 80 OLYA e + e -  

~ ( 2 S )  - J / ' C ( l S )  M A S S  D I F F E R E N C E  

VALUE (MeV} DOCUMENT ID TEEN COMMENT 
5 8 9 . 0 7 ± 0 . 1 3  OUR AVERAGE 
589.7 4-1.2 LEMOIGNE 82 GOLI 190 GeV ~ -  Be ~ 2# 
589.074-0.13 1 ZHOLENTZ BO OLYA e + e -  
598.7 ±0 .8  LUTH 75 MRK1 

1Redundant with data in mass above. 

~b(2S) W I D T H  

VALUE (keY) DOCUMENT ID 
2434"43 OUR EVALUATION Uses F(ee) from ALEXANDER 89 and B(ee) = (88 4- 

13) x 10 - 4  from FELDMAN 77. 

tb (2S)  DECAY M O D E S  

Scale factor/ 
Mode Fraction (F i /F)  Confidence level 

[-1 
F2 

F3 
r4 

F5 
F6 

F7 

F8 

F9 

hadrons (98.10±0.30)  % 
v i r tua l  ~f --* hadrons ( 2.9 4-0.4 ) % 

e + e -  ( 8.8 4-1.3 ) x 10 - 3  
/ ~+ /~ -  ( 7.7 4-1.7 ) x l 0  - 3  

Decays i n to  J/@(lS) and any th ing  

J/~h(15) anything (55 ± 7  % 

J / ~ ( 1 S )  neutra ls  (22.6 4-2.9 % 

J / t ~ ( l S )  = +  "/r - (16.2 4-1.6 % 
J /~ ( tS )~ l 'O 'n  "0 ( 8.6 4-1.2 % 

J/tb(1S)q ( 2.7 4-0.4 % 

r i o  J / ~ b ( 1 S ) ~  0 

r l i  3 ( ~ +  ~r - )~r  ° 
F12 2(1r+ 7 r - )T r  0 

F13 7r +Tr K + K  - 

F14 7r+ ~T- p ~  
F15 K + K * ( 8 9 2 )  07r + c.c. 

F16 2(Tr+~T - )  
F17 p 0 / r +  ~ 

F18 PP 
F19 3('n-+Tr - )  
F20 ppTr 0 

F21 K4- K- 
F22 x + ~  
F23 ~+Tr -  ~ 0 

r24  A A  

F25 - - -  ---+ 
r26 pTr 
F27 K + K- ~r 0 
F28 K + K * ( 8 9 2 )  - + c.c. 

r29  ? X c o ( 1 P )  

r30  " T X c l ( 1 P )  

F31 ~ l X c 2 ( 1 P )  

F32 ~f 7/c(1S) 

r33 ~/7/c(25)  
r34 ~y~T 0 

F35 ~f T / (958 )  
F36 "(7/ 

r37  ~f~ 
F38 ~m/(1440) ~ > K K ~ -  

( 9 . 7  

H a d m n i c  decays 

3.5 
3.1 

1.6 

8.0 
6.7 ±2 .5  
4.5 4-1.0 

4.2 4-1.5 
1.9 4-0.5 
1.5 4-i.0 
1.4 4-0.5 

1.0 ±0 .7  
8 4-5 

8 ± 5  

4 

2 

8.3 
2.96 
1.79 

Rad ia t i ve  deca~ 

4-2.1 x I0 4 

±1.6 x 10 -3  

4-0.7 x 10 -3  
±0.4 x 10 -3  

4-2.0 x 10 -4  
x l 0  4 
x 10 -4  

x 10 - 4  
x 10 - 4  
x 10 -4  

x 10 -4  
x l 0  4 

x 10 -5 
x 10 - 5  

x 10 - 4  

x l O  4 

x 10 - 5  
× 10 - 5  
x 10 - 5  

S=1.6 

[a] See 71(1440) min i - rev iew.  

CL=90% 

CL--90% 

CL=90% 

CL-90% 
CL=90% 

( 9.3 4-0.8 ) %  
( 87  ±0 .8  ) %  
( 7.8 4-0.8 ) %  
( 2.8 4-0.6 ) ×  10 - 3  

< 5.4 x 10 - 3  CL--95% 
< 1.1 x 10 - 3  CL=90% 
< 2 x 10 - 4  CL=90% 
< 1.8 x 10 - 4  CL=90% 

[a] < 1.2 x 10 - 4  EL=90% 

V 1 1 . 1 5 3  

Meson Full Listings 
~ ( 2 S )  = t b ( 3 6 8 5 )  

~(2S)  P A R T I A L  W I D T H S  

F (had rons )  F1 
VALUE (keV) DOCUMENT ID TEEN COMMENT 

• • • We do not use the following data for averages, fits, limits, etc. • * • 

224±56  LUTH 75 MRK1 e + e -  

r ( e  + e - )  r 3  
VALUE (keV} DOCUMENT ID TEEN COMMENT 

2.144"0.21 ALEXANDER 89 RVUE See T mini-review 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

2.0 ±0 .3  BRANDELIK 79c DASP e + e -  
2.1 4-0.3 2 LUTH 75 MRK1 e + e -  

2 From a simultaneous fit to e + e - ,  #+  # - ,  and hadronic channels assuming r (e  + e -  ) 
= r ( # +  # - )  

r(,~-y) r3, 
VALUE (eV} CL~ DOCUMENT 10 TECN COMMENT 

<43 90 BRANDELIK 79C DASP e + e -  

~ ( 2 5 )  F ( i ) r ( e  + e - ) / I - ( t o t a l )  

This combination of a partial width with the partial width into e + e -  and with 
the total width is obtained from the integrated cross section into channe~ in the 
e + e -  annihilation. We list only data that have not been used to determine the 
partial width F(I) or the branching ratio F(I) / totaL 

r ( h a d r o n s )  x r ( e  + e - ) / r t o t a l  r l r s / r  
VALUE (keY} DOCUMENT ID TEEN COMMENT 

• • • We do not use the following data for averages, fits, limits, etc. • • • 

2.24-0.4 ABRAMS 75 MRK1 e + e 

g ' ( 2S )  B R A N C H I N G  R A T I O S  

r ( h a d r o n s ) / r t o t a l  F1/F 
VALUE DOCUMENT ID TEEN CO_MMENT 

0.9814-0.083 3 LUTH 75 MRK1 e + e -  

r ( v i r t u a l  7 ~ h a d r o n s ) / r t o t a l  1"2/1" 
VALUE DOCUMENT ID TECN COMMENT 

0.029=1=0.004 4 LUTH 75 MRK1 e + e 

r(e +e-)/rtotal r3/r 
VALUE (units 10 4) DOCUMENT ID TEEN COMMENT 

884-13 5 FELDMAN 77 RVUE e + e -  

r (#+ l,-)/Ftotal r4/r 
VALUE (units 10 4) DOCUMENT ID TECN COMMENT 

77±17  6 HILGER 75 SPEC e + e -  

r(#+#-)/r(e+e-) r4/r3 
VALUE DOCUMENT 10 TEEN COMMENT 

0.894"0.16 BOYARSKI 75C MRK1 e + e -  

3 Includes cascade decay into J/~)(1S). 
4 Included in r(hadrons)/Ftota I. 
5 From an overall f i t  assuming equal partial widths for e + e -  and #+  p, . For a mea- 

surement of the ratio see the entry F(# + # - ) / r ( e  + e - )  below. Includes LUTH 75, 
HILGER 75, BURMESTER 77. 

6 Restated by us using B(tb(25) ~ J / '~ (15)  anything) = 0.55. 

- -  D E C A Y S  I N T O  J / ¢ ( 1 5 )  A N D  A N Y T H I N G  - -  

F ( J / t b ( 1 S )  a n y t h i n g ) / F t o t a  I r s / r  
VALUE DOCUMENT ID TEEN COMMENT 
0 . 5 5 ± 0 . 0 7  OUR AVERAGE 
0.51±0.12 BRANDELIK 79C DASP e + e -  
0.57,10.08 ABRAMS 75 MRK1 e + e 

r ( J / ~ b ( 1 S )  n e u t r a l s ) / r ( J / ~ ( 1 5 )  any th ing )  r g / r s  
VALUE 

0 . 4 1 ± 0 , 0 2  

r ( J / V ~ ( t S l T r ~ ) / r t o t a l  
VALUE 
0.504-0 .04  OUR AVERAGE 
0,48±0.06 ABRAMS 
0.51±0.087 ABRAMS 
0.54±0.09 WIIK o.54±o.18 W,K 
r ( J / O ( l S ) ~ r % r O ) / r ( J / ~ ( l S ) ~ T +  Tr - )  

VALUE DOCUMENT I0 TEEN COMMENT 

0.53=I=0.06 TANENBAUM 76 MRK1 e + e -  
• • • We do not use the following data for averages, fits, limits, etc. • • • 

0 .64+0.15 7 HILGER 75 SPEC e + e -  

DOCUMENT IO TEEN COMMENT 

TANI=NBAUM 76 MRK1 e + e -  

( l . s r 7 + 3 r B ) / r  
DOCUMENT 10 TEEN COMMENT 

758 MRK1 e + e -  ~ J / ~ +  ~-- 
75B MRK1 e+ e -  ~ J / ~ 2 ~  3 
75 DASP e + e -  ~ J /#J~+ ~ -  
75 DASP e + e -  ~ J / tb2~ 0 

r g / r 7  



V I I . 1 5 4  

Meson Full Listings 
~b(2S) = ~h(3685) 

F(J/@(1S)~)/Ftota, r g / r  
VALUE EVT5 DOCUMENT ID TECN CO~fMENT 
0.027:1:0.004 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram 

below. 
0.025 ±0.006 166 HIMEL 80 MRK2 e + e -  
0.0218±0.0014d:0.0035 386 OREGLIA 80 CBAL e+e  - 

J/~2~ 
0.036 ±0.005 164 BARTEL 78B CNTR e + e -  
• • • We do not use the following data for averages, fits, limits, etc. • • • 

0.035 ±0.009 17 8 BRANDELIK 79B DASP e + e -  

0.043 ±0.008 44 8TANENBAUM 76 MRK1 e+Je/-~2?''' 

WEIGHTED AVERAGE 
0.027 ± 0 . 0 0 4  (Error scaled by  1.6) 

. . . .  HIMEL B0 MRK2 0.1 
. . . .  ~ . . . .  0REGLIA 80 CBAL 1.6 

~ .  • BARTEL 78B CNTR 3.6 
EE 

i ~ L . _ .  (C°n f l dence  Level = 0.O73) 

0.01 0 .02  0 . 0 3  0 . 0 4  0 . 0 5  O.06 

r ( J /~ (15 ) ,~ )  / rtota, 

r(sl,h(is)~°)Irtota~ rlolr 
VALUE (units 10 4) EVT5 DOCUMENT ID TEEN COMMENT 
9.7±2.1 OUR AVERAGE 

15 +6  7 HIMEL 80 MRK2 e + e 
9 ± 2  ±1  23 OREGLIA 80 EBAL ¢ ) ( 2 5 ) ~  

Jl~b2" 1 
7 Ignoring the J/tb(1S)~7 and J/~h(15)7-r decays. 
8 Low statistics data removed from average. 

- -  H A D R O N I C  D E C A Y S  - -  

r (3(= + ~ - )  ~o) / Ftota, 
VALUE (units 10 -4 )  EVTS DOCUMENT ID 

35:1:16 6 FRANKLIN 

r(2@+=-).O)/Ftotal 
VALUE (units 10 4) EVT5 DOCUMENT ID TEEN COMMENT 
31± 7 OUR AVERAGE 
30± 8 42 FRANKLIN 83 MRK2 e + e -  
35±15 ABRAMS 75 MRK1 e + e -  

r(~+~- K+ K - ) / F t o t a  I r13/r 
VALUE (units 10-42 OOCUMENT ID TEEN COMMENT 

16±4 9 TANENBAUM 78 MRK1 e + e 

r(~+~- p~)Irtota I r14/r 
VALUE (units 10 -4 )  - -  DOCUMENT ID TEEN COMMENT 

8:1:2 9 TANENBAUM 78 MRK1 e + e 

F ( K + K * ( B 9 2 ) ° x  - + c . c . ) / r t o t a l  r t s / r  

VALUE (units 10 4) DOCUMENT ID TEEN COMMENT 

6.7±2.5 TANENBAUM 78 MRK1 e + e 

r (2(7r+ I r - ) ) / F t o t a l  r 1 6 1 r  

VALUE (units 10 -4 )  DOCUMENT ID TECN COMMENT 

4.5±1.0 TANENBAUM 78 MRK1 e + e -  

r(p% + It-)/rtota I r171F 
VALUE (units 10 -4 )  DOCUMENT ID TEEN COMMENT 

4.2±1.5 TANENBAUM 78 MRK1 e + e -  

r (PP) / I - to ta l  F l a i r  
VALUE (units I0 4) EVT5 DOCUMENT ID TEEN COMMENT 
1.9+0.5 OUR AVERAGE 
1.4±0.8 4 BRANDELIK 79C DASP e + e -  
2.3-}:0.7 FELDMAN 77 MRK1 e + e -  

r11/r 
TEEN COMMENT 

83 MRK2 e + e -  ~ hadrons 

r12/r 

r (3(~ + ~-))/rtotai 
VALUE (units 10 -4  ) 

1.5±1.0 

r (~p~°) Irtot~, 
VALUE (units 10 _4 ) 

1.4±0.5 

F ( K  + K - ) / r t o t a  I 

VALUE (unit5 10 -4) 
1.0+0.7 

DOCUMENT ID TEEN COMMENT 

9 T A N E N B A U M  78 M R K 1  e + e -  

r19/r 

EVTS 
9 

r2olr 
DOCUMENT ID TEEN COMMENT 

FRANKLIN 83 MRK2 e + e -  

r 2 1 / r  

DOCUMENT 10 TEEN COMMENT 

BRANDELIK 79C DASP e + e -  

EL% 

• • • We do not use the following data for averages, fits, limits, etc. * m • 

<0.5 90 FELDMAN 77 MRK1 e + e -  

F (~T + ~ r - )  / Ftota I 

VALUE (units 10 4 ) CL_.~_~/~ DOCUMENT ID TECN COMMENT 

0.8-1-0.5 BRANDELIK 79C DASP e + e -  
• • • We do not use the following data for averages, fits, limits, etc. • = • 

<0.5 90 FELDMAN 77 MRK1 e + e-  

r (~+ ~ -  ~o)/rtota, r23/r 
VALUE (units 10 4) EVT5 DOCUMENT ID TEEN COMMENT 

0.85±0.46 4 FRANKLIN 83 MRK2 e + e-  ~ hadrons 

r ( A A ) / r t o t a l  r241r 
VALUE (units 10 4) EL% DOCUMENT ID TECN COMMENT 

<4 90 FELDMAN 77 MRK1 e + e -  

r(--_---+)/Ftota, r25/r 
VALUE (units 10 4) EL~% DOCUMENT ID TEEN COMMENT 

<2 90 FELDMAN 77 MRK1 e + e -  

r ( p T r ) / F t o t a l  r 2 d r  

VALUE (units 10 -4 )  CL% EVT5 DOCUMENT ID TECN COMMENT 

< 0.83 90 1 FRANKLIN 83 MRK2 e + e~ 
• = = We do not use the following data for averages, fits, limits, etc. • = • 

<10 90 BARTEL 76 CNTR e + e -  
<10 90 10 ABRAMS 75 MRK1 e + e -  

1-22/I- 

I ' ( K  + K -  7r0) /Ftota l  r 2 7 / r  

VALUE (units L0 5) CL~ EVT5 DOCUMENT IO TEEN COMMENT 

<2.96 90 1 FRANKLIN 83 MRK2 e + e - ~  hadrons 

r ( K + K * ( 8 9 2 )  - + c.c.)/rtotal r 2 8 / r  

VALUE (units 10 5) EL% EVT5 DOCUMENT ID TECN COMMENT 

<1.79 90 0 FRANKLIN 83 MRK2 e + e - ~  hadrons 

9 Assuming entirely strong decay. 
10 Final state p0 ~0. 

- -  R A D I A T I V E  D E C A Y S  - -  

r (Txco(1P)) /Ftota l  r 2 9 / r  

VALUE (unit~ 10 2) DOCUMENT ID TECN COMMENT 
9.3:1:0.8 OUR AVERAGE 
9.9±0.5±0.8  11 GAISER 86 CBAL e + e ~ ~/ X 
7.2±2.3 l l B I D D I C K  77 CNTR e+e  - ~ " i X  
7.5±2.6 11 WHITAKER 76 MRK1 e + e -  

r (Txc l (1P) ) / r to ta l  r 3 0 / r  

VALUE (units 10 -2 )  DOCUMENT tD TEEN COMMENT 
8.7:t:0.8 OUR AVERAGE 
9.0-~0.5±0.7 12GAISER 86 CBAL e+e  - ~ ~fX 
7.1±1.9 I3BIDDICK 77 CNTR e + e - ~  -~X 

r(~xc2(1P))/rtata~ %1/r 
VALUE (units 10 2) DOCUMENT ID TECN COMMENT 
7.8:t:0.8 OUR AVERAGE 
8.0-E0.5-E0.7 14GAISER 86 CBAL e+e  ~ '-/X 
7.0±2.0 13BIDDICK 77 CNTR e+e  - ~ " i X  

r (~nc(lS))Irtotal r321r 
VALUE (units 10 2 ) DOCUMENT ID TECN COMMENT 

0.28±0.06 GAISER 86 CBAL e + e-  ~ ~/ X 

r ( - y , / c ( 2 s ) ) / r t o t a l  r 3 3 / r  

VALUE (units 10 - 2 )  EL% DOCUMENT ID TEEN. COMMENT 

• = = We do not use the following data for averages, fits, limits, etc. • = • 

0.2 to 1.3 95 EDWARDS 82c CBAL e + e -  -4 ~ X 



See key on page IV.1 

r (~,~°)/rtotal 
VALUE (units 10 4) EL% DOCUMENT ID TEEN COMMENT 

< 54 95 15 LIBERMAN 75 SPEC e + e -  

VI1.155 

Meson Full Listings 
~ J ( 2 S )  = ~ ( 3 6 8 5 ) ,  I b ( 3 7 7 0 )  

r34/r 1 (3r7o)1 IG(jPC) = ??(1--)  

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<100 90 WIIK 75 DASP e + e -  

r (~ d(958)) / rtotal 
VALUE (units 10 -2)  C L ~  DOCUMENT ID TEEN COMMENT 

<0.11 90 16 BARTEL 76 CNTR e-5 e-  

• • • We do not use the following data for averages, fits, limits, etc. • • • 

<0.6 90 17 BRAUNSCH... 77 DASP e + e -  

F ( ' ) 'T / ) / r to ta l  

VALUE (units 10 -2)  C L ~  DOCUMENT ID 

<0.02 90 YAMADA 

r ( ~ , f / ( 1 4 4 0 ) - - ,  3 , K K ~ ) / r t o t a  I 

VALUE (units 10 3) C L ~ ,  DOCUMENT iO TEDN EO_MMENT 

<0.12 90 18 SCHARRE 80 MRK1 e + e -  

11Angular distribution ( l+cos2e)  assumed. 
12Angular distribution (1 -0 .189  cos2#) assumed. 

13Valid for isotropic distribution of the photon. 
14Angular distribution (1 -0 .052  cos2e) assumed. 
15Restated by us using B(~(2S)  ~ /~+#  ) = 0.0077. 

16The value is normalized to the branching ratio for r ( J / ~ ( 1 5 ) f l ) / r t o t a  I . 

17 Restated by us using total decay width 228 keV. 
18Includes unknown branching fraction 7/(1440 ) ~ KK~r,  

TEEN COMMENT 

77 DASP e + e ~ 3~ 

r35/r 

r36/r 

r38/r 

~b(2S) R E F E R E N C E S  

ALEXANDER 89 NP B320 45 +Bonvidni, Drell, Frey, Luth (LBL. MICH, SLAG) 
GAISER 86 PR D34 711 +Bloom, Bulos, Godfrey+ (Crystal Ball Collab.) 
FRANKLIN 83 PRL 51 963 +Franklin, Feldman, Abrams, Alam+ (LBL, SLAC) 
EDWARDS 82C PRL 48 70 +Partridge, Peck+ (ClT, HARV, PRIN, STAN, SLAC) 
LEMOIGNE 82 PL 113B 509 +Barate, Astbury+ (SACL, LOIC, SHMP, IND) 
HIMEL 80 PRL 44 920 +Abrams, Alam, Blocker+ (LBL, SLAC) 
OREGLIA 80 PRL 45 959 +Partridge+ (SLAC, CIT, HARV, PRIN, STAN) 
SCHARRE 8O PL 97B g29 +Trilling, Abrams, Alam, Blocker+ (SLAC, LBL) 
ZHOLENTZ 80 PL 96B 214 +Kurdadze, Lelchuk, Mishnev+ (NOVO) 

Also 81 SJNP 34 014 Zholentz, Kurdadze, Lelchuk+ (NOVO} 
Translated fTom YAF 34 1471. 

BRANDELIK 79B NP B160 426 +Cords+ (AACH, DESY, HAMB, MPIM, TOKY) 
BRANDELIK 79C ZPHY C1 233 + (AAEH, DESY, HAMB, MPIM, TOKY) 
BARTEL 78B PL 79B 492 +Dittmann, Duinker, Olsson, O'Neill+ (DESY, HELD) 
TANENBAUM 78 PR D17 1731 +Alam, Boyarsk]+ (SLAC, LBL) 
BIDDICK 77 PRL 38 1324 +Burnett+ (UCSD, UMD, PAVI, PRIN, SLAC, STAN) 
BRAUNSCH... 77 PL 67B 249 Braunschweig+ (AACH, DESY, HAMB, MPIM+) 
BURMESTER 77 PL 66B 395 +Criegee+ (DESY, HAMB, SIEG, WUPP) 
FELDMAN 77 PL 33C 285 +Perq (LBL, SLAC / 
YAMADA 77 Hamburg Conf. 69 (DESY, TOKY) 
BARTEL 76 PL 64B 483 +Duinker, OlssOn, 51efTen, Heintze+ (DESY, HELD) 
TANENBAUM 76 PRL 36 4O2 +Abrams, Boyarski, Bulos+ (SLAC, LBL)IG 
WHITAKER 76 PRL 37 1 5 9 6  +Tanenbaum, Abrams, Alam+ (SLAC, LBL) 
ABRAMS 75 Stanford Syrup. 25 (LBL) 
ABRAMS 75B PRL 04 1181 +Briggs, Chlnowsky, Friedberg+ (LBL, SLAC) 
BOYARSKI 75C Palermo Conf. 54 +Breidenbach, Bulos, Abrams, Briggs+ (SLAC, LBL) 
HILGER 75 PRL 35 625 +Beron, Ford, Hofstadter, Howell+ (STAN, PENN) 
LIBERMAN 75 Stanford Syrup, 55 (STAN) 
LUTH 75 PRL 35 1124 +Boyarski, Lynch, Breidenbach+ (SLAC, LBL)JPC 
WIIK 75 Stanford 5ymp 69 (DESY) 

- -  O T H E R  R E L A T E D  P A P E R S  - -  

BARATE 83 PL 121B 449 +Bareyre, Bonamy+ (SACL, LOIC, 5HMP, IND) 
FRANKLIN 83B SLACk254 Thesis (STAN) 
BARATE 81 PB 024 2994 +Astbury+ (SACL, LOIC, SHMP, CERN, IND) 
PARTRIDGE 80B PRL 45 1150 +Peck+ (CIT, HABV, PRIN, STAN, SI_AC) 
BURMESTER 77 PL 6EB 095 +Criegee+ (DESY, HAMB, SIEG, WUPP) 
SNYDER 76 PRL 36 1415 +Ham, Lederman, Appel+ (COLU, FNAL, STON) 
AUBERT 75B PRL 33 1624 +Becket, Biggs, Burger, Glenn+ (MIT, BNL) 
BRAUNSCH.. 75B PL 57B 407 Braunschweig+ (AACH, DESY, MPIM, TOKY) 
CAMERINI 75 PRL 35 483 +Learned, Prepost, Ash, Anderson+ (WISE, SLAg) 
FELDMAN 75B PRL 35 821 +Jean Marie, Sadoulet, Vannucci+ (LBL, SLAC) 
GREED 75 PL 56B 367 +Pancheri 5rivastava, Sdvastava (FRAS) 
JACKSON 75 NIM 128 13 +Scharre (LBL} 
SIMPSON 75 PRL 35 699 ~Beron, Ford, Hilger, Hofstadter+ (STAN, PENN) 
ABRAMS 74 PRL 33 1453 +Briggs, Augustin, Boyarski+ (LBL, SLAg) 

~ ( 3 7 7 0 )  M A S S  

VALUE (MeV) DOCUMENT IO TEEN COMMENT 
3769.94-2.5 OUR EVALUATION Error includes scale factor of 1.8. From ~b(3685) mass 

and mass difference below. 
• • • We do not use the following data for averages, fits, limits, etc. • • • 

3764.0±5.0 1 SCHINDLER 80 MRK2 e + e 
3770 +6 .0  1 BACINO 78 DLCO e + e -  
3772.0:E6.0 1 RAPIDIS 77 MRK1 e + e -  

l Errors include systematic common to all experiments. 

~ , ( 3 7 7 0 )  - ~ ( 2 S )  M A S S  D I F F E R E N C E  

VALUE (MeV) DOCUMENT ID TEEN COMMENT 
83.9-1-2.4 OUR AVERAGE Error includes scale ~actor of 1.8. See the ideogram below. 

80 .0±2.0  SEHINDLER 80 MRK2 e + e  - 
86.0-52,0 2 BAEINO 78 DLCO e + e -  
88.0-53,0 RAPIDIS 77 MRK1 e + e -  

2SPEAR ~b(25) mass subtracted (see SEHINDLER 80). 

WEIGHTED AVERAGE 
8 3 . 9  ~- 2 .4  (Error sca led  by  1.8) 

t . . . . . . .  

~ ' SCHINDLER 
' BACIN0 

RAPIDIS 

75 8 0  8 5  9 0  95  

X 2 

80 MRK2 3.8 
78 DLC0 1.1 
77 MRK1 1.9 

6 .8  
( C o n f i d e n c e  Leve l  = 0 . 0 3 4 )  

I i 

1DO 105 

~b(3770) - ~b(25) mass difference (MeV)  

~b(3770) W I D T H  

VALUE (MeV I DOCUMENT ID TEEN COMMENT 
23.6=t=2.7 OUR FIT Error includes scale factor of 1.1. 
25.3d:2.9 OUR AVERAGE 
24.0±5.0  SCHINDLER 80 MRK2 e + e 
24.0:L5.0 BACINO 78 DLCO e + e -  
28 .0±5.0  RAPIDIS 77 MRK1 e + e -  

~b(3770) D E C A Y  M O D E S  

Mode Fraction ( r i / r )  Scale factor 

r l  D D  dominant 

i- 2 e + e  - (1 .12±0.17)  x 10 5 1.2 

~h(3770) P A R T I A L  W I D T H S  

r(e+e -) 
VALUE (keY) DOCUMENT ID TEEN COMMENT 
0.26 :E0.04 OUR FIT Error includes scale factor of 1.2. 
0.24 =1=0.05 OUR AVERAGE Error includes scale factor of 1.2. 
0.276-50.050 SCHINDLER 80 MRK2 e -L e -  
0.18 ±0 .06  BAClNO 78 DLCO e + e -  
• • • We do not use the following data for averages, fits, limits, etc. • • • 

0.37 -50.09 3 RAPIDIS 77 MRK1 e + e -  

3See also r'(e + e - ) / r t o t a  I below. 

r 2  

~ ' ( 3 7 7 0 )  B R A N C H I N G  R A T I O S  

r(D~/rtotal 
VALUE DOCUMENT ID TEEN COMMENT 

dominant PERUZZI 77 MRK1 e + e - ~  D D  

FUr 



VII.156 

Meson Full Listings 
~ ( 3 7 7 0 ) ,  ~b(4040) ,  ~ ( 4 1 6 0 ) ,  th (4415)  

r (e + e-)/rtota, 
VALOE (unit510 5 ~ 
1.12=E0.17 OUR FIT 
1.3 +0 .2  

DOCUMENT ID TEEN COMMENT 
Error includes scale factor of 1.2. 

RAPIDIS 77 MRK1 e + e -  

r 2 / r  

'0(3770) REFERENCES 

SCHINDLER 8O PR D21 2716 +Siegrist, Alam, Boyarski+ (Mark II Collab.) 
BAClNO 78 PRL 40 671 +Baumgarten, Birkwood+ (SLAC, UCLA, UCl) 
PERUZZI 77 PRL 39 1301 +Piccolo, Feldmaa+ (SLAC. LBL. NWES, HAWA) 
RAPIDIS 77 PRL 39 526 +Gobbi. Luke, Barbaro Ganieri+ (Mark I Collab ) 

l¢(4o4o) I : ,,(1 
jPC for the ~(4040) is known by its production in e t e collisions via single- 
photon annihilation. I G is not known, and the interpretation of this state 
as a single resonance is unclear because of the expectation of substantial 
threshold effects in this energy region. 

jPC for the 9(4160) is known by its production in e + e collisions via single- 
photon annihilation. I G is not known, and the interpretation of this state 
as a single resonance is unclear because of the expectation of substantial 
threshold effects in this energy region. 

V)(4160) MASS 

VALUE (MeV) DOCUMENT ID TEEN COMMENT 

4159.0+20.0 ~ I K  78c DASP e + e 

~h(4160) WIDTH 

VALUE (MeV) DOCUMENT ID TEEN COMMENT 

78.0=E20.0 BRANDELIK  78C DASP e + e-  

'0(4040) MASS 

VALUE (MeV I DOCUMENT I0 TEEN COMMENT 

4040.0410.0  BRANDEL IK  78C DASP e + e 

tb(4040) WIDTH 

VALUE (MeV) DOCUMENT ID TEEN COMMENT 

52.04-10.0 BRANDELIK  78C DASP e + e 

'0(4040) DECAY MODES 

Mode Fraction ( F i / F )  

F1 e + e (1 .4±0 .4 )  x 10 - 5  

F 2 D0D 0 seen 

F 3 D*(2010)0D 0 + C.C. seen 

F4 D * ( 2 0 1 0 ) ° D * ( 2 0 1 0 )  0 seen 
F 5 J/~h(1S) hadrons 
F 6 #+ # 

r(~+~-) 
VALUE (ke W 

0.75±0.15  

tb(4040) PARTIAL WIDTHS 

DOCUMENT ID TEEN COMMENT 

BRANDEL IK  78C DASP e + e 

~b(4040) BRANCHING RATIOS 

r (e+ e- ) /F to ta  L 
VALUE (units 10 5) DOCUMENT ID TEEN COMMENT 

• • • We do not use the following data for averages, fits, l imits, etc. • • • 

1.0 F E L D M A N  77 MRK1 e + e 

r (DoS°) /r (a*(2010)°~ ° + c.c.) 
VALUE DOCUMENT ID TEEN COMMENT 

0.05+0.03  1 G O L D H A S E R  77 MRK1 e + e -  

l Phase-space factor (/73) explicitly removed. 

r (o* (2OlO)° -D*(2OlO)° ) / r (o* (2OlO)°D 0 + c.c.) 
VALUE DOCUMENT ID TEEN COMMENT 

32.0±12.0  2 G O L D H A B E R  77 MRK1 e + e 

2 Phase-space factor (p3)  explicit ly removed. 

g,(4040) REFERENCES 

~(4160) DECAY MODES 

Mode Fraction ( F i / F )  

F1 e + e  ( l O t 4 )  x 10 - 6  

r(e+e-) 
VALUE (k~V) 
0.77=1=0.23 

~b(4160) PARTIAL WIDTHS 

DOCUMENT ID TEEN COMMENT 

~ I K  78C DASP e + e 

F1 

F1 

'0(4160) REFERENCES 
BRANDELIK 78C PL 76B 361 +Cords~ (AACH, DESY, HAMB, MPIM, TOKY) 

- -  O T H E R  RELATED PAPERS - -  

ONO 84 ZPHY C26 307 (ORSA) 
KIRKBY 79B Fermilab Syrup. t07 (SLAC) 
BURMESTER 77 PL 66B 395 +Criegee+ (DESY, HAMB, SIEG, WUPP) 

1 (441 )1 IG(J PC) = ??(1- - )  

jPC for the V~(4415) is known by its production in e + e collisions via single- 
photon annihilation. I G is not known, and the interpretation of this state 
as a single resonance is unclear because of the expectation of substantial 
threshold effects in this energy region. 

r l / r  

F2/F3 

~b(4415) MASS 

VALUE (MeV~ DOCUMENT ID TEEN COMMENT 
4415 + 6 OUR AVERAGE 
4417.0± 10.0 BRANDELIK  78C DASP e + e 
4414 ± ? SIEGRIST 76 MRK1 e + e -  

• • • We do not use the following; data for averages, fits, l imits, etc. • • • 

4400 KNIES 77 PLUT e + e ~ # +  # 

r4 / r3  

~(4415)  WIDTH 

VALUE (MeV I DOCUMENT ID TEEN COMMENT 
43 =1_15 OUR AVERAGE Error i n ~ a c t o r  of 1.8. 
66 .0±15,0  BRANDELIK  78c DASP e + e -  
33 ± I 0  SIEGRIST 76 MRK1 e + e  

~(4415)  DECAY MODES 

Mode Fraction ( F i / F )  

F1 h a d r o n s  dominant 
F2 e * e ( 1 1 ± 0 . 4 )  × 10 5 

BRANDELIK 78C PL 76B 361 ~Cords+ (AACH, DESY, HAMB, MPIM, TOKY) 
Also 79C ZPHY C1 233 Brandebk~ (AACH, DESY. HAMB, MPIM. TOKY) 

FELDMAN 77 PL 33C 285 +Perl (LBL. SLAC) 
GOLDHABER 77 PL 69e 503 +Wiss, Abrams, Alam+ (LBL. SLAC) 

- -  O T H E R  RELATED PAPERS - -  

HEIKKILA 84 PR D29 110 , Tornqvist, Ono (HELS, TOKY) 
ONO 84 ZPHY C26 307 (ORSA) 
SIEGRIST 82 PR D26 969 +Schwitters, Alam, Chinowsky+ (SLAC. LBL) 
KIRKBY 79B Fermilab Syrup. 107 (SLAC) 
RICHARDSON 79 PL 82B 272 (SLAC) 
LUTH 77 eL 70B 120 + Pierre, Abrams, Alam, Boyarski+ (LBL, SLAC) 
PERUZZI 76 PRL 37 509 +Piccolo, Feldman, Nguyen, Wiss~ (SLAC, LBL) 
AUGUSTIN 75 PRL 34 764 +Boyarski, Abrams, 8Uggs+ (SLAC, LBL) 
BACCl 75 PL 58B 481 +Bidoll, Penso, Stella+ (ROMA, FRAS) 
BOYARSKI 75B PRL 34 762 +Breidenbach, Abrams, Briggs~ (SLAC, LBL) 
ESPOSITO 75 PL SSB 478 +Felicetti, Pefuzzi+ (FRAS, NAPL. PADO, ROMA) 

~b(4415) PARTIAL WIDTHS 

r ( e + e  - )  
VALUE (keV) DOCUMENT ID TEEN COMMENT 

0.47_+0:~ 0 OUR AVERAGE 

0 . 4 9 ± 0 1 3  BRANDELIK  78C DASP e + e -  
0 .44±0.14  SIEGRIST 76 MRK1 e + e -  

F2 




























































































































































































































































































